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2038. Capillary Flow, Diffusion, 
‘Rendus; 174 pp. 1006-1101, April 24. 1022 J. Various devices 
are described by means oi Which photographie plates may be washed 
tres from fixing material, sobd substances may be extracted or precipitates 
washed) the water or other liquid being drawn through the substance by 
capillary suction through a strip of fabric or absorbent paper. T. H. P. 
Measurement of Absohite Visedsity'; a of Error. 
v. M. Lidstone:) (Phil Mag: 43 pp. 854-867) Feb. 1022) an 
caused a with an absolute 
the initial and final heads is 
2040. Determination f Surface: Tension the Maximum Pressure 
8. Sugden. (Chem. Soc., J. pp. 838-866, May, 1922.) 
The vulues obtained for the surface tensions of many common liquids by 
‘different: observers using the maximum bubble pressure method not only 
‘differ among themselves, but are not in agreement with the results yielded 
other methods, such as that in which capillary rise is measured, 
causes Of these discrepancies: are principally as follows :. (1), Ii the liquid 
has & finite angle of contact with glass, the maximum bubble pressure 
method, Which is independent ofthe contact angle, will give the 
surface tension, whilst’ the method of capillary rise will | furnish , 
values equal, for small tubes, to the product of the surface tension with 
the’ cobine' of the! ‘anglé’ of contact. (2) Inaccurate knowledge ot the 
‘Surface tensions of the liquids used fot purposes of comparison. (3) The 
assumption that the surface tension is proportional to the pressure 
required to berate bubbles from a given jet is not strictly, accurate, 
But with the small tubes usually employed the error thus introduced is 
very small (4) With the maximum bubble pressure method jit is usually 
to correct ſur the curvature of the larget surface of the liquid, 
Since with most liquids the central portion of the meniscus has a negligible 
vol., XXV. A.— 1922. 
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radius of curvature only when tubes several centimetres in diameter are 
used. 

It is not easy to deal mathematically with the form of the. surface 
of a liquid in a tube of circular cross-section with another tube placed 
at its axis, but the difficulty may be overcome in a manner similar to 
(1922)). 38 eren mersed to the same depth 

, the surface * the difference 
of the liquid, the radius ot the tube, maximum pressure in the 
and a simple form of apparatus devised which gives, for the surface 


tensions of water and benzeme, values in sa 
those obtained by the method of capillary rise T. H. P. 


2041. Surface Tension Mixtures of Alcohol and Water at 25°C. 
L. L. Bircumshaw. (Chem., Soc., J. 121. pp. 887-891, May, 1922.)— 
Experimental. precautions observed in the determination of the surface 

of mixtures of water and alcohol are described in detail and a 

koll rantze table of results is ‘given for the constant temperature ol 25° C. 
‘The’ curve given by these results when plot ted does not show the sharp 


2042. Rigidity F. Michaud. (Comptes Roadie, 174. 
pp. 1282-1284, May 16, 1922.)—It is shown that, if a slight difference 
of pressure, P, is maintained between the ends of a horizontal tube of 


of the latter given, by the presents 


It a ſew grains 
of gamboge are suspended in the jelly, X may be easily measured by 
means of a micrometric microscope. Measurements have been made 
in this way on 15 aqueous gelose solutions ranging in concentratiom)from 
0-4 to 0-6 per cent. the temperature being kept at 14485 and three 
different tubes being employed. If the jelly is softened by subjecting 
it to alternate slight variations in pressure, the subsequent deformations 
are highly elastic. The jelly is, however, liquefied in parts if the differ- 
in pressure applied exceeds a certain limiting. value The values 

ot n for jellies of different-concentrations lie on a smooth curve) and the 
‘variation’ with the concentration is ‘given by the empirical formula, 


3048. Torsion of bf ‘Revolution. T. Pöschl. (Leite, Math. u. 
2. pp. 137/147, April, 1022) A report containing the 
‘solutions “df the problem of torsion ol rods of variable circular section. 
‘Exact solutions are given for the cone, sphere, ellipsoid, hyperboloid 
“(of ome sheet); and paraboloid. Approximate solutions of the technically 
of its length. 
P and a shaft with 
semicircular groove, ,qẽ d ebirpit taom 

VOL. XXV.—4.— 1023. * 
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outa Done, in the Progressive 


compression of ¢ gas. Cold-hardening alters the conditions ; the | 
formula which is confirmed by the ot 
thé previous Work And which is found to reduce to the Boyle. type formula 
atures. 


‘copper at 700° C. and for Some of the brasses at tempera 
300° and 400°C. 


Tensile’ Mechanics of is Tig, F. 
orber. u. Eisen, 42. pp. 365-370, March 9, 1922. Am. Soc. 
not the same, but show the same maximum stress, is customary to 


t that % no.los 
— should, be referred to the minimum cros 


When. is plotted against the reduction.in area, the values 
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GBNERAL PHYSICS, 790 
| en of Metals; Coppe 2 
May, 1922.)~-Considerations work BS (1922), 
which a cylinder opposes te t should. always, be 
portional to its base F, so that W/F = p. As long as the reduction is 3 
height does not much exceed 50 %, the formula for the work me 3 
progressive compression would be of the type of formula for the i | 3 
refer the load on the basis of the initial cross-section fo ot the test piece ; 4 
a straight line. This had been shown by Méllendorff and Czochralski q 
in 1913, and later by the author, and such curves are now given for five 3 
| carbon steels and copper, För the .gegion of pronounced plastic defor- 3 
mation the Verfestigung (strengthening) rule holds: the increase of 5 
stress ig —— — to the — shape expressed 5 the reduc- 7 
flow 
the strength further increases locally. proportional to the deformation ; 
8 that is ascribed to a torsion of the crystallites into planes in which higher 2 
stress is required to produce slip, Rupture ensues when the cohesive a 
3 VOL. XXV.—a.— 1023. | ðꝝt½7— 
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de is 0 These views are supported by refeferites’ ti the 
t e ts on the worked metals, 

wn wire, ete! (Abs, 1084 (1021) and 1182 (1022), a6 revealed by X. 
Space centred lattices (iron, tungsten, molybdenum) 
fibrous in che on ot the diagonal’ of a face of the elementary cube, 
fact-dentred’ lattices (copper, in the direction cude 


/ L. Dunoyer. [Rev. 
pp. 05-78 Feb., and pp. 105-120, March, 1922) Describes 
a ‘meth the determination of the trajectory of a projectile by the 
These cameras are described 
| of records obtained by it, on various shells provided with 


is 


Physik, 3. pp. 1922.) In the theotetical treatment of coupled 


vibrations it has been usual to lees Only One type of coupling’’ It is 
here get that three types, and mixtures of any two, may be considered. 
may be called acceleration coupling, resistunce coupling, and 
posite force) coupling, according they affect in the 
equation ‘of motion the tertus involving the acceleration, ve 
or the position of that which br If all’ three types ‘of feos 
the ‘differential equations ot motion ere vrittenn 
an 


that Fo (I/ Acceleration and Resistance” coupli 1 
Force Se and (3) Acceleration and Fotes “coupling The last 

te be specially applicable’ and valuable. * 5 


The Development of the Laminar Velocity Distribution in a Tuche, 
and ite Significance’ in Me Méasivement of Viscosity?’ L. Schiner. 
Math u. Mechanik. 2. pp. 98-108, When ‘liquid is 
fig ‘through 4 tube, there is a tratisition’ region extending for some 

velocity distribution. Prandtl’s transition layer ch 
rhs cond to the determination ot the extent of this region, and the 
resistance occasioned thereby. Thie result is that the pressure head 
sonnet 1/08 times the average kinetic energy pef unit volume 


the before it in the Poisewillé formula 
reement wich experiment | considerable range of 
number. to WG B 


2049. Wave Propagation, Transmission Line 
Phenom, Refraction, and Inverse Functions of 
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the planes of Which are normal to nom intersecting | trigonal, axes,., 


tor numerical values of A, from 0 to 250 and 40 Af. 


et lateyr 
— — this table to extracting the square root of 
finding. the inverse hyperbolic functions of a complex variable, 
caleulating the attenuation and other constants of a transmission, line 
and the index of refraction and extinction coefficient for waves in an 
absorbing medium, are given. nog ow id to Miglin 
2050. Terrestrial Gravitation. k. B. Lera. (N. Cimento. 23. 
pp. 216-223, Feb. -March- April. 1022.) —A homogeneous sphere, under 
a flux of gravitation from each particle, this flux being absorhed by, 


intervening matter after the manner described by Majorana, acts upon 


a unit mass at the surface as if the whole mass of — — 


attraction at the, surface by about percent. 


2061. X-Ray Analysis of. Structure "9 pounds. 
Lithium-Hydride, J. M. Bijvoetand A. 8 (K. Akad. Amster- 
dam, Proc. 28. 1 and 2. pp. 2730, 1922.)—Using the Debye - Scherrer 
method an X-ray diagram of lithium-hydride has been obtained by means 


BE 


Neu, Method.of Using 1 
and W. Duane. Sci, Proc. 8. pp, 90-96. 


8. 92.7 
The procedure described in this paper differs, in Some. f ental 
those methods of analysis developed by Laue, Bragg. and others. 
substance to be examined may be in the form of a powder or of whole 
In the latter case a, crystal having volume of | 
m. is sufficiently large although the accuracy gt the 
if Jarger crystals are used... The method 
employs, X-rays belonging to à continuous spectrum, and therefore, con- 
be As a. rule authors us 
between. 0; 9: 90, In analysing small, 
it is placed in, the centre. of the. Nrray spectrometer provided an 
ignisation chamber and a, quadrant electrometer. Narrow. slits, are uged 
and the best results obtained the X-ray, tube, ao. that the. rays 
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1 
or rays. ri appears to Crystalis Der 
tary cell (side a= 4:10 x 10-8 cm.). The density is found to be 
96 4) n the basis taken for the calculation the fellewing 
assumptibrs appeated to be most satisfactory structure with 
BW. 


142 


ionisation chamber is set so that the line from the axis of rotation to the 
slit makes an angle, 20, of convenient (say 10°) with the direct beam 
of rays. Keeping the ionisation cham always in the same position 
the crystal is turned by successive steps and the corresponding 
ionisation currents measured. When a set of parallel planes in the crystal 
lie at an angle @ to the incident beam offrays the planes pick out of the 
beam X-rays of certain definite wave-le A and reflect them into the 
chamber, a marked increase in ionisation current being observed. 
to the maximurh ionisation currents are the angles between the crystal 
planes. 
Examples of this are given. a 
is tn the form of powder 
at the centre of the spectrometer, the ionisation chamber fixed dt angle 
20 us before, and the voltage is reduced by steps and corresponding 
iénisation currents determined at ‘each step. The ionisation current 
vanishes when the voltage is no longer able to produce the longest Xrays 
that are reflected at the antzle @ by the powder. Im addition to the 
where the ionisation current vanishes there are several well-marked 
where the curvature changes abruptly. The voltages at these 
breaks in the curve are those at ich the ‘rays ‘reflécted from other 
planes cease to be produced. 


give the Hid. „. Be. 


* 2053. J. A. Wasastjerna, (Otvers 
Pinska, Vet, Soc. 63 [A) No. pp. 4021. Chem. Zentrbl. III. 780, 
1921.)—-Cuthbertson's rule for the relation between refraction equivalents 
ef atoms and their position in the periodic system is applicable to the 
contains in the alkali metals, only one electron which in the salt has passed 
the acid half, so that the rest becomes negative. In the alkaline 
The next sheath in either of these 
is nearer to the nucleus. 

99 Hach H B. 

7 Theoty of the in Mixed Crystals 6. 
anorg. Chem. 118. pp. 208.06, Sept. 18, 10210 
suggestion that there is no diffusion amd no exchange of position of the 
atoms in solid bodies would signify that the thermodynamic standpoint 
must. — léo lids, by an atomistic standpoint. 


Tammann arte < cabs this stiggestion by the observation of reaction umi 
3 accepts the conclusion. But he shows mathematically that 
it h not necessary to assume with Tammanm that the atoms must be 


4 n the space lattice in order to explain the resistance 

Au irregular distribution would, on the laws of probability and 

on certain ‘assjimiptions® also ‘acedunt' for the resistance the 
VOL. XXV.—a.— 1922. 
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existence of coherent atomic threads. That Mme“ madd by 
the author for AgzS do not agree with experimental data may be due 
to his arbitrary assunmptions In any case the author does not ebnsidler 
ne disproved Tammann's supposition of a regular distribution: 
2058. Moment ‘ofthe Silber Atom. W. Gerlach and Q. 
(Zeits f. Physik 6, “pp. 388-386, 1922) From the experi- 
ments previously described see Abs) 1009; 1010, and 2121 (192) it is 
to calculate the magnetic moment of the silver atom The 
‘results show that the magnetic moment of the n in 
Soc. Edinburgh, Proc. 42. 2. pp. 129-142, 1921-102.) —Considers an 
electron approaching a neutral atom at a speed insufficient: to donise it 
but sufficient to ¢voke a single- line spectrum. The fieldi must then be 
electric, since there is change in the kinetic: energy of the electron and 
evoked by the electron And the electron is répelled,..so ‘mechanisms 
involving attraction are excluded, g., group oi permanent electric 
dipoles pivoted at centres, in equilibrium when the atom is isolated, 
dut setting up an electric field (attractive) when disturbed by the 
approach. But this would be the electric analogue of, the grouping of 
small magnets within the atom by which Ewing explains induced magneti- 
sation in patamagnetie bodies {see Abs. 1722 (1402 /], suggesting: the 
electric analogue of the mechanism of induced magnetism in diamageetic 
bodies, viz. that the approach of the electron induces within the atom 
the magnetic analogue of an electric current. Suppose then. a group 
of bar magnets rigidly connec ted like wheel spokes, to best inf ratation 
as a whole by the approaching electron. This, which may be called 
a magnetic current, is shown to lead to differential equations indicating 
that unless the initial energy attains a gi ven minimum, the electron gives 
up no energy to the magnetic structure but experiences simply an elastic 
impact; it, however, the initial energy is greater than this amount. it 
gives up this amount only, retaining the rest. » Phe author observes! thut 
this magnetic curremt is equivalent to an electric shell. which latter 
as to all intents what is called a charged condenser in: electrostatics, 60 
that the magnetic current is the equivalent of a charged condenser 
in the atom. Nowa great body of evidence points to something in the 
nature of a Hertz oscillator, which is simply’ a discharging condenser, 
as the radiating element in the atom. The charge on either plate of the 
condenser is found to be simply e, the electronic charge; ‘so the effect 
of) the collision is to displace one electron in the atom from its normal 
position, and the vibrations which generate the emitted radiation are 
the vibrations of this electron settling down again to its normal position 
this agrees with the generally atcepted view of line-spectra ‘production. 
It seems difficult to se how atomic oscillations can be generated unless 
there are two factors playing the parts in the differential equations 
that capacity and induetauce play in the equation of oscillatory discharge 
of a condenser, and the (assumption of their presence leads to the con: 
clusion that: — () The existence’ of a natural constant of action simply 
indica tes that the Hertzian oscillators in the atoms are’ similar to each 
other in structure and differ only in scale. ( The frequency of the 
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emitted radiation is related to the amount of kinetic energy absorbed 
from the bombarding electron by Planck's equation. In later additions, 
after discussions, the author: ) Offers an alternative model in which a 
perfectly conducting linear circuit ig linked with, the magnetic structure 
80 that the energy is alternately that ot a La beri and an 
electric current. (2) Indicates the interpretation of photoelectric 
phenomena ( Explains: how the energy set free by the fall, et an 
electron from an outer Bobtr orbit to an inner one is transſormed into 
radiation of frequency determined dy Planck's equation sy U, and 
leads to the well-known formula for the-series lines of the H spectrum. 

J. A. Wing. pp. 148-146 --Whittakers — 
set up by a non- elastic encounter —is unidirectional, and is equivalent 
to a charged condenser simply, not to one undergoing Hertz oscillations. 
In a note to his paper referred to above, after conversation with Whittaker, 
the author suggested that the quantum of radiation might be deter- 
mined dy the definite amount of work (say U’) expended in causing the 
wheel to break away from one stable position and 4all into another, In 
Whittaker's more convincing’ view work U is dene in | traversing the 
system: U“ would probably be greater, perhaps much greater, than U, 
80 that the passing electron would merely produce oscillation about the 
original stable position: » Whittaker's equations show the electron: giving. 
axis. Assistance of the ether seems requisite for conservation, and even 
for angular momentum equal for electrons leaving one atom and entering 
another it seems necessary to think of the ether as storing the momentom 
during the transit. The emission of an electron being associated with 
angular oscillations means association with radiation, so that the theory 
should have a bearing on photo- electricity. le offengsm 
S. Auen. (Tbid pp. 18-200 Whittaker’s) magnetic: structure 
may be called a magneton) using that term in its widest sense, and the 
general arrangement of the lines of magnetic force therein is not unlike 
that due to two anchor rings, McLaren’ or Parson magnetons, placed 
near together with planes parallel and having a common axis, and a 
model based on this might possibly be found, eliminating the difficulty 
of the passage of the electron through the matter of the bar magnets, 
‘Referring! to Whittaker's suggestion that his magnetic model might be 
dropped; once the differential equations were obtained, the author claims 
that careful examination of bis paper shows some form of magnetic 
element is required both for the absorption of energy by the atom rom 
the electron and for the transformation of the absorbed energy into the 
radiant form. Moreover, Whittaker's calamoids. four · dimensional tubes of 
electromagnetic force [Abs. 1352 (1022) — include as particular cases both 
kinds of Faraday tubes (electric and magnetic), and treat magnetic forces 
as on equality with electric. The author argues that the calamoid 
concept leads to the view that the world of events is not a continuum 
but is built up of individual tubes of force of this complex character ; 
and it must surely be necessary to retain discrete tubes oi magnetic 
induction in three dimensions, and therefore the .magneton. The 
admission of a natural constant of action in Whittaker’s present paper, 
moreover; involves departing from classical theory and postulating a 
vibrator which does not lead to the law of-equipartition of energy 
X. A. Houston. (kid, pp. 221-222.) The author, to cheek: Whit- 
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electric charge and a anitsaingnatio: , the correct, dimensions. 
Hitherto, we have always assumed 
energy of moving electrons and electrostatic potential energy. Apparently 
the latter must now be replaced by the kinetic energy of moving magnets: 
potential energy disappears from the scheme, 5 

procity which exists between electric and magnetic quantities mae in the 


L 

2660 The Importance. of Reduced Orthogonal, Coordinate for 
Tensor Theory of . Relativity, P. Gruner. 
(Zeits. f. Physik, 10, 4. pp. 236-242, 1922.) This paper, which is entirely 
mathematical, shows that all the relativity. relationships. considered can 
be simply regarded as special cases of the general relationships between 


20066. the Field of, Ber, i, Stationary. 
K. Bauer. (Comptes Rendus, 174. pp. 1335--1338, Mey 22, 1922.) — 


theury. 
reality, consisting of stable tubes of induction which are multiples of a 
unit tube, corresponding to the magneton, Unfortunately, however, the 
eses are em 
this appearing to consist, of 3 

m electronic field of fairly known conditions, an intermediate 

ntirely v at present, and. Healy, beyond a given distance, 

ion 91 constant field. mre celestial mechanics appear, 


3 Rendus, 174. pp. 1137-1144, May 1, 1022) — The axioms 
cal ‘thechanics are Natural solids’ which, when kept unde 
tive dimensio are constant, wh 
red, correspond to variable of Euchdean geomet 
first Jaw; ‘3, Fresnel's the orm 3 
ath of tight ip space. (1) Thvdlves the definition ot time once for 
‘for every point in space. W P= 11 
afi element of mass having 
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on simple assumptions with satisfactory agreement with observation. 4 
quantum mechanism is of the highest importance both for the q 
opens out and the salutary: influence it will exert on some_of the more 2 
speculative theories of radiation. G. W. pz T. 1 
TR paper contams a discussion of Gohrs atom from, the stanapoimt 
the quantum hypothesis. It is found that if Bohr's stationary trajectories - 
emit no waves, their fields at a great distance should be constant. The 
quanta therefore have the effect, of producing a permanent condition at d 
a certain distance from the atom consisting of an organisation of lines of 8 
force in in variable tubes analogous to stationary turbulence in hydro- 
dynamics. These conclusions are found to have special importance from 5 
the standpoint of our conception of the magnetic, field, the latter not 
being distinguished essentially from the electric feld in the relatiyaty 
1 
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+ Mae, where is an arbitrary constant, U i a function — 
satisfying the Laplace -Clairaut equation everywhere and vanishing at 
infinity, and do? is an infinitesimal ds*. Then, in other than rec 
co-ordinates,’ I. 2) ) (5, U becomes 
(vl. being’ and Ui is invariant: tor cborhnate 
transtormations. II. g. the masses assume geometrical and mechanical 
‘Of a sphere with centre O, the trajectories of P will be the 
‘edordinates of the space Oryz. The measurements of ‘length and 
ae here implied “Ure impertectiy realisable, observation giving’ only 
* ce of phenomena at an identical place and time, ‘which is un- 
by change of the coordinates 4, y, f, l. Hence the scarch for 
. equations in mechanics, especially in gravitation problems. In 
of ‘light ray, in the absence of matter, des ds 
— trans forms into de , Xs, 1. 28, 
when the the Ag satisfy the classical conditions: whatever’ the 
reference system, in the absence of matter, 
by geodesics of 4 Factidean det and light paths by the geodesics 
which des = 0. This follows from (2) and (3), but is equivalent to them 
only if , is the time, . 
measured by à material metre Hence, axiom (4), The motiom of a 
material point; in presence of matter, subject only to gravitation is defined 
by the geodesics of u d of the above form. in which the An satisfy system 
of invariant ‘conditions for all changes of ui, *, +3; „ and light’ paths are 
the gedtlesi¢s fot which de = O. When the matter is al far removed 
from Pi the analogy of Newtonian mechanics, leads us to assume further: 
that these conditions’ must be partial differential equations of the second 
order, linear in the second order derivatives: and that they must lea ve 
to the Ay the exact indeterminatzom appropriate to the problem. The 
then ‘become Einsteinꝰs gruvitution ‘potentials’ For immobile masses 
and i x, represent time’ we have the further axioms: (6) The 462 
not contain f explicitly (Principle of causatity) and des does 
change when f is replaced by (Principle ot Then, 


O) is ‘of 
term ( But ean: Then by Hasiltoit’s 
t of tis peodesica of as? — 


aths given 4% V. Axiom (3) now 
from matter, and, "so modified, enters into (4), But (s 
en the matter has comf te spherical symmetry des now ass 
sy torm (e = = (1 (sin? 0d 
— A — 2p. where tet a constant, shown to be positive and eee 


equal to the nian gravitation constant, omparing 
s laws with law, and p is an 
of becomes te with and differs little from : 


3 5 of our solar system. The author calls the 
semi-Einstein gravitation theory and mentions that, 
8 2 more exact 8 of 5 major axes of the plane- 
ble 


a7 


eT 

in 
E. 4 m * ‘arzs equ ation. * 

of +: ior ne 10 (1) by (1,), viz, when the 

ly near ts 1 neasures the 
VOL, XXv.—a.—1922, — the shortest 


tate 
bourh the geometri 

trae Astronomical Verifications of 
— (Comptes Rendus, 174. pp. 1457-1160)" May 1, 1022 
— Eitistein Nas proposed to replace the equations G,, = O by the equations 
0. where A Very small, being 1/0" U being the radius 

cylindrical universe. For de Sitters spherical . Value 

13) 
gut fays 

* A and B 
raving Be 0 gives 

the planetary perinelia p 


3 
E 


nd 429 8/61: 1“ 80: that 
the second term is T. tue tine of révohition. 
has inferred, with some reservations, from the work of Le Verrier and of 
Gaitlot, the of a secular advance of Satufn perihellen of 
A indicated s law. Assuming to 
to be the result oft 


he 


or Jupiter; tor Uranus, $24” for Neptune, and about and 
Vely, for! the of" ticks 
ults may de “reg “as borkespon h observation: 
were of à higher order correc ee 

tion. It could not be of an order 100 ut Years, for’ 
wo 


tue 4 
fact), Whe her it would 
simple function of 7. investigates the deviations from Kepler's 2 
hich would result from o accep ce of Eins ’s form 
wolild in no case be of higher order chan a which ‘at 
distances hot un of mote than 07 
it, the Only evidierice iu favour’ 


Newton's law of tion that of 
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* supp mented, © case OT Tricity, DY 
which ‘sensibly equals Were. From planet to planet the seciilar 
advance due to the first’ term will Vary, neglecting che squares: of the : 
or and “for ry, Vents” the 
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termed the semi-Einstein theory, and which retains Eu 


of the Theahy 
Dimensional, Space-time. Mord. Part II. P. * 
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3062. Unusual Halo 0 (ak. ‘New Haven, Feb, 

d. S. Hastings. (Monthly, Weather Rey, 50. pp. 131-132, March, 1922) 
—-The phenomena presented an this occasion, lead to, the conclusion. t 

the, only effective, ice-crystals. present were very small, thin 

plates of ice remaining, steadily horizontal for a short period, and then 
evaporating, This is derived from a general theory of haloes due to the 
author 611, and, the fact that the only. well 

portions of the halo yisible were an wnysually, bricht pazhelion north, 


the sun 10,10, a. m.) and g, portion oi the parhelic circle on 
either side of it, lasting ten or A minutes, and then in the 8. W. a 
a 


un ranthelion and orti 

author contes e 46° 


, 

on 23, ‘1922, is, ‘noteworthy. on account of the com | xity 
the manifested and the fact that it was produ by a 

per air, observations showed to be in the neigh- 


above the ground, associated with a temperature 
region d /n a high and a pysiem. 


v¥x tev 
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. For the complete — theory the — postulate [see 
preceding Abstract] eliminates the arbitrary function of r. \Hewpaints 
out that his estimate of an accuracy of the order of 0-001 as being 
required in order that astronomical, evidence other than that of) the 
Mercurian anomaly, should be obtainable in favour of Einstein's theory 
above 
In this 
1. A. G. 


cummetiithal circle The halo whith formed at 10.82 a.m, did not end 
wati? 6.4 Boob vy ew M. A 6. 
2064," High Level Tsobars in Weather Service|’ R. Sekigucht: (Monthly 
Weather Rev. 50: pp) 24% | Disc), 243) May, -1922))- Describes the 
method “Adopted in Japan for drawing isobars for the hm level, und 

2008. ‘Vertical — Winds in Oyclones and Anticyclones. 
T. Moelchanbv, (Monthly Weather Rev. 80. p. 244; May) 1022 
he vertical distribution of wind is"¢lassified into the following groups 
A, Where the wind direction turns to the right th increase of cdevation 
‘This is ‘Associated’ with a wee of temperature and odeute in the rear of 
afi Antteyclone or the front of & cyclone!’ B. ere the wind direction 
remains constant with increase of elevation. This involves no change of 
temperature and ocbtire in the edges of an anticyvlone or on the right-of 
a cyclonne C. Where the wind direction turns to the left with increase 
of elevation witty stall OP temperatete aid. develops 
in ‘cold waves from the north. viewntalet fo ota b I 


Observations at Dixon Island cr given showing “examples ot the 
Oechirente of these groups and giving the meun of ‘pressure and 
temperature ‘associated each items meters: oa 
taeqqe tud mwode &) vd bomial nil owt ofl 
2066!" Divechions of Magnetisation in Arctit Basalts, 

Nendus, 174. pp. 1717-1148, April 24; 1922.)--A contribution 
to the! khowledge ot the bistory of the earth’s magnetic field.» Specimens 
of basalt, of ‘tertiary age, from Disco Island. West Greenland, were ound 
to have polarity om their wider ad north 
surfaces. The direction of magnetisation in one of the basalts 
ot ‘with che south pole lowest. A series 
ot busts of cee formation from Jan Mayen Island, were found to 
in a direction which corresponded with that of the present 
— s fleld in Jan Mayen, the lower faces of the basalt blocks having 


ern on with this, an examination of 

the Be ot interest [see “aisd 629 


Deviation of Light ‘near’ Heaverly Body: Perrier. 
Comptes’ Rendts, 17/4 pp. 14041407 May 29. heavenly 
‘The rays passing 
near the ‘san must also pads’ near the moon: Assuming’ à slight atmo- 
of hydrogen, there’ should be a considerable 5 of ‘the 
effect, ‘but none on lunar occultation.” WW. B. 
Changes on the Moon. W. H. Pickering. (Pop. 
988! 109 690 102 Reriew )- Two. drawings 
Of the crater Eratosthenes, by Dr. Maggini, support Prof. Pickering's 
contention that changes noted are real and not due to the varying 
they ate visible at fall moom, and one “points towards 
zun insteud of away from it. But the incidence ot the light 
to ‘affect’ the reflecting it is generally 
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760 
agreed that the brightening of the bright streaks and the darkening of 
the flour of Plato are caused in this way. Pickering does nat seem, to 
have fully considered this point of view. He estimates the moon's 
water va and CO, might be emitted from the cgaters to support low 
3600. Spectrum of Chromosphere. P. Salet,.. Astronomique, 
2. 8. pp. 349-360, 1622)— This is the result of measurement of one of 
by Millochau with the Great, Coudé Rqua- 
torial of the Paris Observatory during the eclipse. of en 4012; with 
the slit placed at the point oi the bright crescent. The photograph is 
very..tich in bricht lines, having 180 between A3700. and 4600. In the 
table.of.wavelengths some are definitely marked @ for atmosphere or d 
disc, as well as being assigned to chromosphere or, flash-spectrum, 
are noted as not occurring in the sun. It is pointed out that the 
Phase. or an annular eclipse is most favourable for work of this 


17 
5 
4 


no variation in different, 


Hak 
git 


„La are 
. not in the sun, but; it seems. likely that. they do 
ol the same order, is certainly there. The three lines assigned, by Dyson 
to Eu are all shown, but one is possibly Ni and another V. Many other 
indentifications are doubtful, such as Nd. 1 | 


It ie remarked, that the. pressure, in the, reversing, 


i 


instance, 


1090. Relationship between 
Lockyer. (Roy. Astron. Soc., M.N. 82. pp. 32 


Since the author's last paper on the subject [see 1908)], wh + 
maximal and one minimum have occurred, and nine total solar, ealipses. 
The additional data are now, examined, te bring the material; up to date 
and. test the conclusions previously, suggested. The data, used include 
prominencé- data, Corona data, giving à table oi coronal.,forms, from 
1893 to 1010 and detailed comparison oi prominence zones with forms 
of corona, the conclusion being strongly in favour, of the intimate 
association between prominences matter. W. W. B. 
, Fi N Ade 


3051, Variable Star, Aquilace (Bull, Astronomique, 
pp. 33-367, .1922.)—There have been successive, attempts to fix 
the period and light · curve of this star, since its discovery in the eighteenth 
century. Schönfeld. Schur, and W. J. S. Lockyer have found periods 


maximum and minimum. The late Luizet took a large 
VOL. xxv.—a.— 1022. 
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layer must be very 
mal, ang yet enhances appear tI aad ale even more intense 
é in the higher layers where: presumably the temperature is lower, For 
| ire where the finest 
W. W., B. 
Corona. W. 
4 


them 


number of observations and: his successor has now, been working 
up in combination with previous sets, including 640 observations between 
1899 and 1912 by members of the Variable Star Section of the British 
Astronomical Association, 540 Moye at , 1904 1917, 
and 1090 by Luizet at Lyons, 18, to 1917. fied 
He gives light-curves of Heis, Argelander, Luizet, Markwick, and 
Moyel of which that of ‘Luizet, depending upon more observatidns, he 
considers the best. He discusses ‘the differences between the values 


adopted for ‘maximum and minimum by different camputers. His 
fal ed period is 7. 1764860 days; which is rather longer than those 
of and Schur. He finds a slight secondary maximum 58 hours 


with Cepheid variables bie pit Team wl W. W. B. 


2. 8. pp. 
2 elliptical and parabolic orbits. The author gives a general 
method from which he obtain the condition of stability at any point: 


rm, 


comet’s ‘orbit round the sun. The effect ot the eccentricity is not 

but the distance from the sun is important. density. of the nates 
for a comet with small distance must e great if 
is to bea 


On’ cession. J. A. 8. 
Proc. 24. 8. pp. II 1112 1922 In a previous papet the author 
that a system of axes moved geddesically: along’ a closed e 
in @ non. Euchdean ‘contintum, will show a deviation when tetürned t 
its starting point. In the case of the motion of the earth round the si 
this deviation is 0013. Fokker, fre this as a four nension 
found | a, geodesic ‘precession fifty per cent. “greater see Abs. 7 
(1921). The author explains this difference às being due to the 82 
that the four-dimensional problem can only reduce to the three - 
of the order of the fourth power of the, ordinary velocity. gan rae 
He further points out the possibility mentioned by de Sitter, 
precession, has a, different in relativist mechanics from, t it 
in classical mechanics; and that this e can be antl inden from 
Fokker four-dimensional equations, W. 


—4 . 


r cipal one, following 7 ary Minimum 7 

hours; the principal minimum being about 97 hours after the principal 2 
maximum. He adopts 3-65 m. and 4 47 m. as the actual magnitudes at 7 
maximum and minimum, but finds these to vary both in time and, in- 2 
tensity. The accidental errors are too great to permit a complete analysis 4 

of the larities, which seem to be | of the kind associated 4 


182 


‘one . Joba ai 711 
2074. W. Herz. 
ys. Chem. 98. pp. 176-1665, July 27, 1921.) - According to C. 
Smith [Abs. 273 (19138)} all substances should have the same refractive index 
ng 1426 at the critical temperature for light of infinite wave-length. 
Smith had based his calculations upon 32 substances, 7 gases, and 25 liquids. 
Prudhomme came to the same conclusion. The author examines the 
data of various other substances, and inquires in whether 
the Lorens- Lorentz formula (32 — 1)f(n? * %% 
( 1)fd,, referring the index to sodium D light. In the case: of 
6 gases either formula answered; for Hci — 
factoty, but for most liquids either formula would give values within 
1-9 % of the observed value. The u of all these liquids was, however, 
intermediate between 1-92 and 1-41; for u greater than 1-41) thie dévia- 
tion was greater, ner ag to 10% in the case of bromüne, where 
1 659, to 10 9% ano bes. 
2075. Optical Properties of Solutions. Structure of the Molecules of 
Electrolytes. J. A. Wasastjerna. (Acta Soc. Sci. Fennice. 50. No. 2. 
(129 pp.] 1920. Chem. Zentrbl. III. pp. 768-759, 1921. )—The influence of 

the dissociation of electrolytes on the optical ties is studied 
observing the and index of aqueous solutions salt, 
oxalic acid, KCI and NaCl at two temperatures for three The number 
of valency ctrons in an atom calculated from Eisenloht’s atomic 
ion constant agrees with Drude’s valency theory. A new interpre- 

tation of the Lorenz-Planck dispersion formula is given by which 


c effect and, in certain cases, also the in refraction 
and dispersion due to dissociation can be calculated. e temperature 
97 0 8 of the m retraction of dissolved gases is always ive 


ewtort-Laplace formula, ale Larentz- -Lorenz 
negative or posi value zero, by 
Dale formula, which on on the ‘whole gives . additive charac 

we, activ power best, For the determinations ; of the molecular 

should be as concentrated as post s, In stron 


e 
| 


209231, May, 1922.)—A method, due to the author 

** the length of 4 block by comparison With a 

in standard, consists in clamping a short divided scale to each end ot 

the block and ‘find g the distance between two given Tines, first with the 

block in and then it out. But the interference method mentioned 

consists in placing the block between two parallel plates, the upper one 

being glass so that a thin uniform air layer remains between the glass and 

the upper surface of the block and proceeding as jn the usual F ‘izeau experi- 
VOL. xxv.—a.— 1922. 
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light; By using several, kinds of monochromatic illumination, eight 

all, whose values of A vary from 640-224 mj, to 435: 8 
length required is evaluated by certain series formula quoted, ; 3 
mean value of a block measured was 11088, 07 u. An apparatus ſor 
ᷣͤ 


2077. Propagation of Light in Moving Solid 
III. Measurements on the Fizeau Effect in Flint Glass. P. Zeman N. de 

, 24.9. pp. 1402-1411, 1922,)—To obtain greater accuracy: im measure- 
ments of the Fizeau effect in flint glass, improvements in the arrangement 
previously described [see Abs. 712.(1920)} in the aceount. of the experi- 
ments with quartz are given in detail, The present modified experiments 
A, 


i 


Scattering. for 


Ft ry af 


Liquids... W. H. Martin. (J. Phys, Chem, 26. pp. 471-476, May, 1922.) 


The author has measured the 


for wave-lengths 4358, 5461 ‘and 5780 


The value found for, the 


absorption of dust-free water is considerably less than that found by other 


observers, with the exception of the values given by Aufsess Abs, No; 
1624 (1904)}]. The absorption is, ieee still much wig large to be 


. Chem. 100, pp. 537-565, 1922.) discussion is given. pf recent 
to account for the mechanism. of colour tbe 
oes on Observations on the light-sensitiveness of colouring matters. 


7 
Gt D 


at present put forward regards all these. reactior 
system. The diverse visual phenomena obse 

are also exhibited in simple light-sensitive systems with reagents of non: 
vital origin. The present work describes a large amount of experimental 


data and analogies in support of a basis common to Visual and Photo- 


chemical effects. .Meas...ements with polarised light on collodion layers 
coloured. with representatives of different colour classes in dilute Mit 
show. that at the beginning of excitation these, coloured light-sensiti 
systems behave similarly to, photochlorides in colour adaptation 
allied phenomena. As in the eye, a change of state is bronght about s 
that the system tends to adapt itself to become insen nsitive to the par- 
ene ene as is observed in bleaching 

Dichroic effects; with photochloride. collodion films “after 


eee radiations were measured with a polarisation microscope and 


the coefficients of extinction were dete 


in different 


Vol. Xxvi—a.—1922, 


rmined photometrically ie 
parts of. the spectrum. 
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mensurements on ‘light’ adaptation for ‘different colours: 

It is concluded that in the eye the visual-purple is continually being 
rated 86 that a stationary colour concentration is obtained which 
versely’ proportional to the intensity of the light: The phenomena 
undetli¢ the specific changes in light-sensitive coloured 


Bee bre completely understood and have been attributed to the 
tion in Nighy dispersed systems of electron movements caused by inner 
photoelectric effects. e * N. P. 


n Suspension. 8. Proc! (Comptes Rendus; 174 pp. Nong 
May 1. 1922) Continuing "previous work [Abs. 1414 (12h) ] the author 
exhibit in an electric or in a magnetic field a negative double refraction, 
ile.) of the same sign as that shon by compressed glass along the lines of 
force. The folléwitig metals were ‘used > Hg; Mg; Sb, Al, Cu, Fe, Ni, Cd. 
Zu, Bi. The double refraction does not disappear immediately when the 
field is removed except in the case of mercury. For all the other metals 
used there is: a felaxatiom time of 2 or 3 miriutes during which the 
double refraction petsisté. In à magnetic field! different fiquids give 
different results: In the absence of any Magnetic or electric field all the 
id metallic powder mixtures exhibit a spontaheous positive double 
quid. vom? TH a W. 


32061. Phototropy and ‘Photoelectric Effect. 


de 24 DV 29: pp. 961-976, Nov. 20, 1921.)—In a paper 
with various dene 
amines, change of colour on —— 
to light cannot be explained by any atomic transformation in the molecule 
and that there is no direct connection between colour and constitution, 
the method bf Pudoa and Amaduzzi [Abs. 840 (1012) he exposes 
tions ot varlous aldehyde amines placed on an electrometer plate to 
rays of a quartz mercury lamp and observes the rate of discharge 
before and after exposure ti sunlight (up to 49° minutes), Which"may 


effect’ (colour change or and’ there wus further fatigue, consecutive 
exposures having less t emperature has strong influence. Photo- 
“uty ase much more general than is believed, because woe notice 
‘ visible changes, and the change is not chemical, le. explicable by 
ul. "A body may appear in different colours without altering its 
structure. It an ‘absorption band be produced by a’ pectiliar arrangement 
of the electrons, 4 simple displacement of the electrons might produce 
a colour change When the ted modification of phenylthydrazone-ben zalde- 
e a stove, the glass about the substance becomes 

on cooling, to start on reheating’ At 

ator Wert ture no himinosity*is seen after exposure: but it sets 

1 the same substance id placed on a photographic film 


"2082 Variations with — and 


‘Weve of tne 16% 


74. 
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pp. 1999-1995) May 22; 10 —Reterence is made at the dutset to the 
Cae K. Onnes and Keesom [Abs. 2057 (1908)}, who were the first to 
record spectro- photometric measurements of. the critical opalescence, 
the substance chosen being ethylene. The present paper deals with similar 
Measurements under more varied conditions for 5 liquids ‘viz :-+ether, 
and methyl, ethyl, butyl, and isobutyl acetates. The method of (filling 
the tubes has been described in a previous investigation {see Abs. 109 
(1020), and these ate heated in an electric stove, whose temperature is 
recorded by Baudin's mercury: thermometers and thermo-electric couples. 
The 5 liquids examined exhibit opalescence of great intensity, and measure- 
ments were made at falling temperatures. Section 1 deals with the 
inflluetice Of temperature. Opalescence commences at 3 above the tem- 
perature of reappearance ot the meniscus Ta passes through a maximuin 
ab 0- 05° of T. and vanishes at 0°- 80 after the reappearance, The construc- 
tion Of curves fepresenting the variation of the quantity of light absorbed 
with temperature allows the temperature of maximum opalescence to be 
atcurately determined. The theory of Smoluchowski- Einstein which, pre- 
dicted the proportionality of opalescence to (T - I has been verified, 
but only in the vicinity. of 0: 20° of 8, while other theories which require 
to (IT. should be completely abandoned. Section 
désctibes the variation of opalescence with the wave-length oi the inciden 
hes this having been examined for the 4 visible lines of mercury (578, 
402. 480 and a red line near 6386. The influence of the wave+length 
in two distinct but continuous phases. The law which holds up 
y from the critical’ point in — Alt. but in the immediate 
Nes, N. ). 
oP. Terada. (Phys. Math: See. Japan, Proc. 
April-May, 1922.)F. Ehrenhaft and (afterwards) I, 
ier studied the Peha viours oi small particles of different substances 
intente radiation It was found that Na, K, Cu, Ag. Au, Mg, Zn, Cd, am 
Hg ‘are light*positive or move with the light, while II, Sn; Pb, P. Bi, S. 
are tight negative; ie. move against the radiation. Sb, Se, and Te, when 
volatitised, may each produce two kinds of particles showing the opposite 
behaviours. 
“(See Abe (1 %%/j%%9) . H. B. 


(Optical Soc. America, J. 6. pp. 238-250, May, 1922. 
ee Phys. Soc, and the Am. Assoc. for Adv. 01 
Seience This paper reviews, and to a certain extent summarises, Various 
recent applications of the quantum theory by Bohr, Sommerfeld, Rubin- 
owiee! and others, to the laws of spectral series. The points dealt with 
\inelude.the fine; structure of spectral lines, the Zeeman and Stark eff 
the “selection principle, and the wi 
Region. R. A. Sawyer. (Astrophys. ] J. 52. pp. 286-300, 
082086!" L-Series of und Yiterbium,. Identification of Celuium 
with the Elment of Atomic: “Number 72. (Comptes 
VoL. XXV. —-A.— 1922. VEX 


19 
X. 4 
« 1 
92 
* 
7 
4 * 
. 44 
7 
* 
< 
— 
7 
* 
+ 
a 
~ 
Sa 
— 
> 
7 
#2 
ey 
* 
7 
< 
‘ 


756 SCIENCE (ABSTRACTS, 


Rend, 104, pp: 1847-1349, May 22. 1922) The author, has 
his experimental arrangements and has thus been able to,study in d 
the L-series of lutecium and of ytterbium. Friman and Hjalmar have 
already found a dozen lines in the group of rare earths. The authot has 
identified. 26 lines for lutecium and about half as many for .ytterbium. 
A table is given of the wave-lengths and intensities of these lines measured 
with reference to the measurements of Siegbahn for the K-lines of copper. 
Thulivm and Ceitium.—Besides the lines af Lu and Yb faint lines showed 
the existence in the mixture used. of a trace of thulium, for which element 
high-frequency ‘lines have hitherto not been found. Further, two very 
faint ‘lines at By 1310-4 and a; 16618 showed the existence of a 
element. [See Abs. 1679, 1771, 1995, etc. (192). . 


ic Numbers of Neo-Ytterbium, Lutécium, 8. 
Rendus. 174. pp. 1349-1381, May 22, 1%.) Dauviller's 
r . made with the author's rare earth preparations [see preceding 
Abstract] fix the atomic number of celtium as 72. 0 thut its atomic weight 
is between that of lutecium (175) and tantalum (18160). The series 
thuliam, neo-ytterbiam, lutecium, celtium thus correspond to ‘atomic 
numbers 69, 70, 71, 72 eee munen. tiven of the history 
2088. The High-Frequency of Barium. A. Dauvillier. 
—.— Rendus, 174. pp. 1543-1546, June 12, 1922 4 continuation 
of previous work [see Abs. 2086 (10 22). A study has been made of the 
high-frequency spectrum of barium, which is, between silver and the 
rare earths, the element the least fusible and the most easily isolated in the 
state A small quantity of the pure metal was deposited in uo 
an antikathode of copper, giving a conducting alloy not easily fused. 
was provented: by condensation. The 
obtained with this alloy have given important new results, The 
tes show two white lines Li and Lz, whose position coincides, with that 
tue Uimits U absorption. These lines are followed, on the side of longer 
‘wave-lengths, by two faint black lines. The width of the White and black 
1 ‘about 02 mm., and the distance apart oi their centres 
is about 0-5 mm. The black tines appear to be the homologues; of the 
lines of T or B. (1036-0) and (899-0), and eorrespond.to the 
tions 1 are probably excited in the layer of 
pa 4 the 8 to the present all the heavy elements 
been found to pogsess a doublet 75% formed by two strong nes of een! 
intensity, and presenting a constant wa be. length ‘difference: But for 
antimony is much more | intense than ‘y,. ‘For ‘bdfitmi, whose’ lines are 
much less diffuse, the same effect has been observed. Moreover, the two 
Teri which, are displaced: both ‘possess a satellite of greatet wave-length. 
wo faint lines were also found at 221T 2 and 2371*7, forming a Sommerfeld 
These may belong to the Hnes OL, and “OL which the 
pic 4 only (B;) was known for the heavy elements. Besides the above 
aà number of faint Pag have been found as gatellites of the principal lines 


6 is given’ of the wave. and chifticters 


en 


2009. Baud Specira of Merrury. H. Nagaoka. (Phys. Math Soc. 
Proc April-May, 1922) The present paper gives 
VOL. XXV.—A.— 10% 
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a resumò of preliminaty experiments carried out on the bands given 
mercury vapour A Speeial mercury lamp has been designed and 
structed, and this is aimilar in type to the Paschen lamp. A diagram shows 
the éonstruction. The lamp is water cooled and is constructed of iron, 
the are taking place between the mercury in a tube of fused quartz sealed 
by cement h the tase of the cylindrical chamber) and the mercury 
in the bottom of the chamber outside the quarta tube A crucible oi fused 
quartz, provided with a small hole on the lateral face near the rim, was 
inverted over the end of the tube, the arc taking place inside this. The 
crucible was held in position by a diaphragm of thin sheet iron, and a second 
diaphragm was fitted loosely higher in the chamber. The purpose of 
this arrangement was to keep mercury vapour from obscuring the under 
face of the quartz prism sealed on the lid of the chamber and serving to 
reflect the light from the arc through a quartz lens and so to the analysing 
appatatus. Ih thé experiments à Fuess spectrégraph fitted with 
a Cornu prism was ssd, and rough measurements were made of the wave- 
of the heads ot the bands between 44517 and A2470, 29 bands 
‘observed in this tegion. Preliminary observations were alsd made 

with a quartz Lummer plate with the object of obtaining information on 
the structure of the bands. Rough measurements made with a Hilger 
constant - deviation ettometer and a Fabry-Perot etalon showed that 
three groups of lines ure interlaced neat 4359. The bands in this region 
are in triplets. Further experiments will be made later with a 16-cm. 


grating now in pro of mo unting. tab eft X. W. 


4090. ‘Bands f Mertiery’ Vapour.’ J. Franek and 
(Leits. techn. 3. 6 ‘194-197, 1022 A discussion 
Work mercury vapour by various experimenters leads to 
usioti that mercury ‘vapour there exists @ small ‘percentage of 
jecules, whose presence is shown by absorption. If eee e 
by superheating ur at constant 
ty, to increase appreciably, the 
use to i péat entirel “moleculat 
ae measuring | a. intensity 7 the a on bands for different 
pressures and temperatures, it Sho be é to Obtain at 
approximation to the heat oi dissociation of the Hga molecule. 
were carried out to test these points, e 
dand at 2000 C., 620° C, and at about 1000 C. show a progressive diminution 
in the intensity with increase of temperature, the band having practically 
disappeared at the highest temperature. A similar effect was obtained 
with a higher saturation pressure of mercury vapour in the absorption 
chamber: In thiſcase the band was still observable, though very faint, 
at temperatute ot C. The ‘photometer curves shown warts tien 
in the intensity of the band in the ratio of about l: ü between the tempera- 
‘vires 235°C; and 12000 C Calculation from this gives a value for the werk 
of Gissoeiation oi about 1 Nil- Call. W. 
01. X-Ray Spectra W. Duane and R. A. Patterson, (Nat. 
Acad. Sci., Proc. 8. pp. 85-90, May, 1922.)—In previous papers (see Abs. 
Na. 252». the authors have given the/ critical absorption wave 
tengths oi the L- series oi of the heavy elements. The beating. di thene 
ret ults on theoretical matters and their relation to other available measure- 
mente ol N-ray spectra were discussed. In view of more recent work 
vol. XXV.—4.— 1022. 
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by Smekal) Coster, de Broglie, Dauvillier;,and others, the authors have 
on limits 
Measurements have also been made of the emission and en 
spectra ot the K-series of molybdenum, using a calcite of grating 
space 2nd = 6-066 Sem. 
results of these measurements: i ‘vel 


cif 


Angle... x 20% em, Onder. 
15˙ 36 66% 4 3 2nd. 
elie 094,60" 2 — 
ob, até Ol’ 50". * 90 63114 ** t. 
tfc 6 960 0.6314 * S Ist... 
18 11 48° 32". 076197 2 2nd. 
of 400 06164 * 2 Ist. 


As the wave lengths were determined by the ionisation method the authors 
were able to determine an accurate value of the ratio of the ad ye 
ol the di and ay lines. From three determinations in the second 
the ratio was found to be 1. 7 as compared with 2 00 predicted by Bo , 
The ratio oi the intensities, of. 
second order is 5 46, 4811 
20 Hi Fre clra : K-series of Platinum. 4 
given oi an accurate n tx the X-ray 
‘he following mean values are given. 


Ptug 9.1898 ＋ 2 AO Units 
008 Pta 01881 2293 OF Fie. 
32095. idibsonphion: M. de Brotzlie and 
— Dauvillier.. (Comptes Rendus, 174. pp. 15401548, June 12, 1028.) : 
‘The; authors ‘have already referred in a: previous paper (see Abs. 1669 
(1921)} to the existence of rays of absorption in the neighbourhood: of the 
upper limit of frequency of X-rays. The effect is of feeble intensity: when 
compared with the ordinary discontinuities’ of absorption and is only 
tendered observable. by the use of wpetial methods. 
Diffraction: of N. Rays in W. H. Keesomt and J. de 
Smet. (K, Akad. Amsterdam, Proc. 28. 3 and 4. pp. 118424, 1022 
‘Using the Debye and Scherrer method the authors have examined. the 


structure of liquid: oxygen liquid: argon, * ethyl alcohol, 
vol. XXV.—a.— 1922. WER 
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ethyl ether, formic acid» and bromine by means of X-rays: Of these. 
CS, and bremine gave no distinct diffraction figure. The: othet liquids 
gave first an intense almost circular diffraction ring. Argoni-was-exposed 
twice, once im an aluminium tube and once in a glass tube. Of these only 
the first one gave a distinct diffraction figure The results are included 
in the following. table; where 


0 


. 

4° ‘ . ri 


uring molecules. Was found for oxygen 


A xi 7184 


2008. of X-Ray H. M. 
— and V. (CZeits f. Physik, 10, pp. 10 
rhe paper contains numerous tables 5 
measurements of the K. and K, lines of the elements N 

K. Ney. Faser Diagram. NM. Polanyi and K. Weiseenberg: 
— Physik, 10. 1. pp. 44-88, 1922)<A cntjuation of previous 
papers on the same subject: 141 (1022 and Abe 1042 (1922). 
act oved pais — at Dan OL. 41 
2097. Energy in lonisation 
mentswith X-Rays. B. Boos. (Zeits. {. Physik, 10. 1. pp. 1-21, 1032. 
‘The author has determined e 
absorbed energy to ionisation for different wave lengths of X- W A 
copper · bolometer was used to measure the total energy of the Xray benin 
The measurements indicate that for equal quantities of energy absorbed, 


2 
2 


power. A. B. W. 


200. slid sor E. Ebler A. 
van Rhin. (Ber. deutsch Chem. Ges. 64. B. pp. 2896+2912; Nov. 48 
1021) and M. Fellner (d, 44. pp. 2332-2838, 101, and Zeits. 
anorg. Chem. 73. pp. 1-30, 101) by shaking radio- active solutions with 
metasilicic:acid gel, had shown that the processes oi the chemical analyses 
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surface, but is not directive: the directive influence depends upon the 
chemical nature. The silica binds the substance because it is acid; and 
since the gels are ill-defined products, the data of different observers 
differ, and are frequently not reproducible.’ This view seems to be in- 
applicable to the adsotptive power of charcoal. Charcoal is, however, 
never pure; the purest charcoal (prepareti by carbonising pute’ sugar) 
has a much smaller selective adsorption for uranium than blobd or animal 
charcoal. The so-called precipitation of radium by BaSQ, is not really 
a precipitation, and is not complete until all the barium is precipitated ; 
the mere excess of barium (Parsons and others) does not suffice. H. B. 


2099. Radio- f Mineral Springs. II. E. Ebler and A. J. 
van Rhijn. org. Chem. 119. pp. 138-144, Nov? 1921.)—In 
1911 E. E. found 0/98 x 10-10 Curie of radium 2 a — 


Dürkheim water, but 146-7 „104 Curie of 
litre of spring gas. These figures were probably too as 
methods later indicated. In 1018 the town of Hei en ‘bored several 
wells for thermal waters. The émanation was found beat down 
to 600 m. at about 10 10 Curie, being higher in the granite of the Léwen- 
end lower in the Felsenmeer in the * 
07 depth 9.07 x 10- 
the L and the radium salt percentage should be determined as they 
mey very independently, of one angther, especially in comparing different 
springe, The measurements, were made hades: 
now, continued by, Lenard. ideal omen 118780 9G BY B 
„4100. atasmel>s odt to to 
Alpha-Parlicles as Detonalors. G, H. Hendersom. (Nature. 


ons p. 2 June 10, 1922. — — is made to an interesting pheno- 


iodides detonated on bombardment with 
aoparticles,, from, radium active. depost. With a button of nitrogen- 
iodide) m. area, a source; of Ra (equivalent in y-activity to about 
ding ot radium), placed 1 cm. away causes the button to explode in about 
20 seconds, i.e. when between 107 and 10° u- particles have struck it. The 
time factor is very noticeable, the effect depending on probability) con- 
tu ot lo sd? bonimetoh ae yorsjue 
2101. Significance.of B-Ray Spectra of Radio-active. Suubstamces! U. D. 
EAlie; (Zetts. f. Physik, 10. 5% pp. 803-307, 1022.) Note refefring: to 
a theory oi L. Matner [see Abs. 1639 (1922)] relating to Bray spectra. 
Anise ned? zutt son Ties of XA. B. W. 
2102. Interpretation of f- Ray and y-Ray Spectra. G. D. Ellis. Cam- 
bridge Phil. Soc., Proc. 21. pp. Ahe paper commences 
with an account of the general view o y disintegration as evolved from 
the. researchesidfi Rutherford and others. On the author's theory it has 
been found! possible to account ſor the! details of five different Seay 
spectra) (Ra Rab, Th., and and soit Would 
évidence as do the essential correctness f the authors Views! Direct 
evidence is given in contradiction to a theory oi g· ray spec tra recently put 
foewatd by LA Meitner 160 (0 ˖ eñ ũ —!.n A. B. W. 
VOL. XXV.—a.— 1922. 
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Method, F. Cohen’ and K. L. F. Moesveld. (Zeits. phys. 
181-188, 19227 Tor the deternunation oF 5 specific heat 
ies a calorimeter is applied which was formerly developed for care 
ments with tiquids. “The ‘principle ‘consists in mixing a ‘known 
the solid with a"defittité weight of un inert Rquid of Ars speciht fi 
The inteture id placed’ in the Hiner eylindrical vessel of the culétinieter 
domeisting of u gold-plated! copper vessel of kridwii water equivalent ahd 
strrounded’ with an intervening air’ space bya’ water-filled Vessel well 
iisuléited on the Glitside.”) Au ctectriei Heater, ‘which, By rotating also 
acts stitrer 19 in inner Mixture and is comiposed Uf 
tectangtlar plete wound with Constäntau wire and Coated’ with n 
of cadutchduc Which is ivuléanised, coated with graphite, 
plated The inert in the central vessel 43 6f approxi- 
mately the bame density us the solid, so that tlie latter remains sm 
im susperiston during the thédsirement consists ih | 
tho umount of current’ to de passed! through the electrical b 
in ‘order to ralde the given ambünt theasured by n ther. 
mometer. Tue value is compared ‘with that given by 
of known specific heat under similar conditions. Measurements are made 
im this way of the specific heat \CdSO, . when 
The Heals. of Vaporisation and the Differeuces'm’ — wi of the Specific 
in the, Saturation State for. Argon. Oxygen, Nitrogen, and Hydrogen. 
k. Mathias, G. A. Crommelin and H. K.Onnes. (Comptes Rendus, 174 
pp: 1898-1397. May 29, 4022.) previous note {see Abs. 1110 (192) 
the possibility was shown of calculating the beats of vaporisation L and 
the differences m of the specific heats of saturated vapour and liquid 
at Tor argon, oxygen, nitrogen. and bydrogen,;: by means of density 
measurements and various vapour tension data. The heats of vaporisa tion 
Eivwen bu che Clepeynon-Clausius formula, MAH. 
and, the specific heat difſereuces by the formula = dL/At L. 
the letters den the usual physical quantities. The present comimuriicae 
tion mew su Numerical’ data gases based on the above 
2105. Tanperatus «Correction in Bomd, Calorimetry, N „H. Engstrim. 
Berg. 51, p.821, 1021. Chemical, Abstracts. 
a.simple formula, replacing the equations of Regnault- 
(Pais formula; K (Lr m) as, tested by Many 
to by as much 070087 


cave 


vapours and water, 
— the molecules. When, the — 
vapour, ithe Chace in the mixtures associated to 0,14 per 
cent. at and atme, Mhilst, pure shows an association of 
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under the same conditions in vapour-pressure determinations ; the latter 
figure agrees with Bartelli. When the gas pressure is raised from 1 atmo. 
to 2 atmo. the association is increased by 05%. At constant pressure 
the association decreases as the temperature rises (79° to 180 C.). 
whilst it increases with the pressure at constant temperature. There 

2107. v. w. 
(J. Phys. Chem. 26. pp. 358-376, April, 1022 hy means 
of an improved apparatus for the measurement of vapour pressures below 
900 mm. at low temperatures, the vapour pressures of ammonia and 
sulphur dioxide have been determined at temperatures ranging from 
above the boiling-points to the freezing-points. Unlike the results of 
Burrell and Robertson [Abs. 1154 (1917)}, which are shown to be probably 
etroneous, and those of Brill [Abs. 85 (4907). those now obtained are in 
agreement with Ramsay and Young’s relationship, namely, R = R + 
(I’ --.T), where R“ is the ratio of the absolute temperature ot any liquid 
to that of a standard substance at.a given vapour pressure, R the value 
of the same ratio at another vapour pressure, T’ + T the difference, be- 
tween the absolute temperatures of one of the liquids at the two vapour 
pressures, and C a constant for every pair of substances. The triple point 


e in & Liquid. N. V. Karpen. (Comptes 
Rendus, 174. pp. 1693-1608, June 26, 1922.) — This paper contains a new 
method for the evaluation of the internal pressure discovered by Laplace 
and designated as K. When — is'expanded, the pressure p performs 
the external available work) and ttie pressure R N the internal Work; 96 
that if p, v, T represent the initial condition and an isothermal 
be caused “so as to produce a4 volume ‘increase do and’ a reception of 
heat ‘dd by the liquid, then (p + K)dv = Jad = jau where I is the 
latent heat of expansion at constant temperature, and the molecules 
are assumed to remain the same, i.e. their masses and individual energies 
are unaltered. | Replacing ? by its value from Clapeyron's formula, there 
follows K\= T (dp/dT), — p. When (dpfdT), is not known, it may de 

giving K-= T aja p. A table of results is given for 
et ee water, ethyl chloride, methyl alcohol, isopentane, 
and mercury at 192°C. For normal conditions the ratio K/P,, where P, 
is the erſtical pressure, is shown to be constant and departures’ ftbm it 
afford à ¢riterion of molecular dsséciatidn ‘in liquids.’ When the latter 
dissociation into the formula. which then becbmes., IHA, = Tan K p. 
Below — 
molecules are found to be — ger —— their dissociation is accompanied 
on into speed 
thie’ dissociated molecules therefromi. H. H. 


Nareed Monatomic Gas. J. E. Jones. (Roy! Phil. Trans. 

228. pp. 139, June 26 
VOL, XXV.—Aa.—1922, 
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the state of a gas is in, general 
necessary in applying the kinetic theory to the investigation of its physical 
‘Boltzmann showed that the function which expresses, the law, 

of distribution of the ‘molecular velocities must satisfy a certain integral 
equation, and Enskog, in 1911, applied to this equation the. method of 
solution by series, and thus obtained the form of the function...He later 
succeeded in obtaining mumerical values of the coefficients of viscosity, 
heateonduction, and diffusion. The same results were obtained also by 
Chapman by applying Maxwell's “‘equation of transier to certain edd 
and even functions of the molecular velocity. Chapman and Enskog 
applied their methods chiefly. to the case of à gas in which the mean free 
path of a molecule is small compared with the scale of length in which 
the properties of a gas vary appreciably. Ia the present paper the solution 
is extended to gases in which this condition no longer holds. A new. ‘‘equa- 
tion of transfer, which is different in form from that of Maxwell, forms 
the basis of the method, and provides a simpler and more direct means 
oi caleniating( the rate of change of molecular properties by collision 
than has been used hitherto- This equation, together with Boltzmann's 
equation, readily provides a solution of the distribution function to any 
desired degree of completeness It was shown by Maxwell that stresses 
are set up in a gas by non-uniformity of temperature ; in a normal gas 
these stresses are negligible, but in a rarefied gas this is not se, and provides 
a possible of the phenomena of the radiometer. The investiga- 
tion is bere dealt with afresh by the special methods of, this paper, and 
2 The various special molecular 
models discussed include centres of force varying inversely as the mth 

power of the distance and rigid elastic spherical molecules. In the former 
case Maxwell's result for n= 5 is confirmed, and in the latter the calcula- 
tions are carried. to the third approximation, and the numerical coefficient 
obtained: differs:by 20 % from that of the Maxwellian gas. A detailed 
comparison of the results with those of previous writers is given in the 


bourne, (Phil Mag. 43. pp. 1047-1066, June, 4922. Nature, 110. pp lls 
114 July 22, 2022:)-+It has. often been stated (cf. Maxwell, 1871, Theoty 
of Heat, p. 308) that if sufficiently minute apparatus could be constructed 
to restrict the movements of certain individual gaseous. molecules 80 as 
to direct, for example, those with high velocities into one portion of the 
umd tene into a continuous creation 
of potential would result which would render the k.e: of the molecules 
continuously available for the performance of external work. ee es 


certain desired directions, — —e— ot che apparatus 
are smaller than the free paths of the molecules employed. For example. 
lot ABCD be a two-dimensional vessel, the shape oft which corresponds 
to the cross - sectional elevation of a truncated right · angled come)! Let it 
be open at the top, AD, and bottom, BC, and let BC be twice AD. It 
is easy tee ghow that while N molecules pass from AD to C, hes than 
N pass from BC to AD chat is, a downward flow This 


52 
* 
72 
E. 
2 
2110. Restricted Movements of Molecules ai very — 
* 
4G 
N. 
VOL. XXV. —A.— 1922. x 
D- 


704 SCIENCE ABSTRACTS. 


work dnn conseqqnently be obtained at the expense of the k.e. of the gas 
enclosed in the system. A vane mounted with sufficiently minute frietion 
inside or below one of the vessels described, the vessel itself being sus- 
should therefore be capable of 
realising expetimentally the theoretical conceptions of Maxwell, and 
should yield mechanical work at the expense of the ke. of the molecules, 
a result which’ could not be obtained in any experiment coming within 
the application of the second law of thermodynamics. R. dE. Atkinson. 
(Nature, 110, pp. 112-113, T. B. 
2111. On the Entropy — 
Gases in the Absence of Work, V. Nlegovan. (Zeits Elektrochem. 28. 
pp. 29-263, June 1, 1922) The conditions for the validity of the entropy 
eqtiation of the perfect gas S = Ca log T + R log V const., are first 
discussed, this being a case where entropy increases during typical irre- 
versible’ processes. The problem is next considered of entropy change 
the expansion of a compressed gas into vacuo. Here the ideal 
equations have no validity; specific heats of real gases are not constant, 
but depend on both temperature and pressure, while cooling or beating 
ensues o expansion into vacuo according as the compressed gas is below 
or above the so-called in version · point ¶ Joule - Thomson effect]: The author 
—.— the problem for two cases, where experimental data are available, 
vir ). Carbon- dtoxide at 70-50 atmos , and initial temperature of 670. 
Here the measufements’ of Lussana dnd Amagat indicate dn increase in 
the specific heat at constant volume with falling temperature, which is 
sed to the decrease involved by the expansion itself, Between the 
limits considéred the entropy is found to decrease appreciably. ‘The Joule 
Thomson effect is very thoroughly examined. (2) Water-vapour at 4000 C 
from 17-7 atmos. This is investigated by means of the experimental data 
of Schule. Here the entropy is found to decrease, but in the neighbour - 
hood! of 7 atmos., Where the gas begins to approximate to the ideal state, 
a small increase is detected. The results indicate that so-called irrevetsible 
N pect further consideration. H. H. Ho. 
ety 1288 
Eiibeopies G. N. Lewie, G. E. 
Gibson, and W. M. Latimer. (Am. Chem Sera. 44. pp. 1008-1047, 
May, 1922.) New data and new methods have become available which 
‘warrant a revision of the table of entropies of the elements given by Lewis 
and Gibson [Abs. 177 (1918)}. Starting trom the equation 8 1°6)R en T 
＋ Ren VT Ren C, where Weis the «molecular weight ol the 
gas, it is shown that, at 257 and 1 atmosphere, the equation. 8 1/5 
Ren W 25 70 holds. Sufficiently accurate experimental determinations 
of the entropy to justify comparison with the values resulting from this 
have been made only for the monatomic gases, He, Ar, Cd, and 
Hg, fort which the experimental (and calculated) values are respectively : 
(808), 364 (36,7), 400 (39˙8), and 41:3 (416). The entropies oi a 
number o other elements have also been calculated from the above equa- 
‘Hon table/is given of all the-atomic.entropics 
yet dalcalated; as t> acttavels oA. 
2118. On the Principles of the Theory of Quanta. P. S. Epstein. (K. 
Akad. Anisterdam, Proc 24; 6. pp. 1103-1205, 1022.) The, quantum 
theory in the form which Planck gave it in 101] depends on the application 
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of statistical mechanics in the so-called phase-space of; the canonical 
position · and impulse -coordinates 99 Pyi and ponsists 
Tegiens af, papba bility. The method 
obtains) a considerable simplification for the soluble mechanical systems, 
since for them each impulse coordinate p., = Instead oi the 
_ 2f-dimensional phase-space (f being) the number of degrees of freedom. of 
the system) it is then sufficient. to consider the phase - planes (t, 
which, as the author has shown previously [Abs. 40 (1017), gives great 
advantages in the treatment of these systems. In each of, these planes 
the successive conditions of the system ate represented by a.curve which 
tor tlie class of conditioned · periodic motions are as a rule closed, this class 
having had its quantum conditions established. Planck's hypothesis, 
as extended by Sommerfeld and the author, consists in the assumption 
of the existence among the states of the system of certain preferential 
or stationary motions which are represented by discrete; emmyes in the 
diagram, the area of the phase-plane between 2 successive stationary 
curves being equal to the universal constant h. If the arc a of the marrowest 
of these curves is equal to ho that of the (a th stationary orbit is 
the determination of Ao, therefore, will fix all stationary 
For this purpose Planck assumes that the narrowest orbit must 
coincide withthe natal boundary of phase lane on any grounds 
cbntected with the nature of system, the above, integral, which is 
essentially positive, cannot fall — a definite value, the latter has to 
be. taken as do- In most cases a lower limit of that kind does not texist. 
so that /pdg un. In his treatment of the relativistic; Kepler; 
Sommmerteld found the case ta be different. ; and gave a lower Ji 
Keie ſor the constant azimuthal impulse, which, gives 
where e is the charge of an electron, Ke that of the atomic nucleus, and 
the velocity ot light. Planck pointed out that it would be necessary to 
take the first integral as the fundamental relation, whereas e 
(the Balmer series) can only be reconciled. with the second. Sommerfeld 
tried to remove this contradiction, by pointing out, that when the motion 
of the nucleus is taken into account the numerical value oi the, limiting 
impulse is smaller than Ke c. The present author now hopes, to, prove 
that the limitation’ of the phase-plane, by the value pb fo, i only an 
apparent one, even if the motion of the nucleus is left out of 
and that p dan very well fall below this value; at the same. time 
character of the motion is essentially changed. ee 
stationary orbits of azimuthal, impulse p = 0, which, on Sommerfeld’s 
theory seemed to be excluded. is thereby proved in principle. As long as 
attractive forces (nucleus and electron) are dealt with, these orbits are 
hardly oi practical importance, as they must lead to a collision of electron 
beri nucleus But the ease changes. when the forces are repulsive: (nucleus 
and a- particle), the orbits being then byperbplic. If the, quantisation of 
such orbits is admitted, interesting physical conclusions follow. which 
appear to give an explanation of some recent experimental results by 
Rutherford. The quantisation of non periodic motions is therefore defunct 
in the present paper; - Section 2, examines the apparent boundary of, the 
plane p= po. Section 3 discusses the quantisation of the spiral 
orbits, which reduces to that of the radial impulse and its dependence on 
the radius vector and certain constants. Section 4 deals with the more 
important physical problem of the quantisation of the hyperbolic curves. 
Section 8 investigates the collision between an a, icle and an atomic 
VOL, XXV.—a.— 1922. 
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neglecting the unimportant relativistic correction. Section 6 describes 
the récoil-rays of Nydrogen; and Section 7 the transition to stationary 
orbits. It is found that in addition to particles which have completed the 
transition into the stationary orbit, others are to be expected, even with 
the highest velocities, which, owing to a higher initial impulse; have not 
succeeded in so doing. The directed radiation must therefore be surrounded 
with a scattered radiation; this appears to be the case in some of Ruther- 
ford’s experiments; in which the recoil rays are in reality less homogeneous 
than appeared originally, and, that side by side with the rapid H-particles 
observed st first, . H Ho. 


The Vibrations of a Mechanical System and ts Reta 
tions and the Specific Heats of Solid Bodies at High Temperatures: M. Born 
and K. Brody. (Zeits. f. Physik, 8. 3. pp. 205-207, 1922. 


0 numerical errors in the formule given in these papers ſsee Abs. 1154 


{1922)) have been pointed out dy R. Becker. These are now corrected, 
and lead to slightly different values for the energy U and the 

heat C, as follows :-—U = 8RT.— in place of 9oR®T* ; 
C, = dUjdT = SR(1 — 3eRT) instead: of SR(1 6oRT); where o stands 
for an expression involving quantum numbers, the sign of which will 


2118. Some Fundamental Questions in the Kanone Theory. of Heat. 
8. Rake (Phys. Zeits 23. pp. 209-219, May 15, 1922,)—-One of 
the most important questions which a kinetic theory of heat has to answer 
is the mechanical meaning of the thermal ideas of-temperature, enttopy, 
and thermodynamical potential. This question has up to the present 
time received no satisfactory answer. The most important result that 
has been reached at present is Boltzmann's reference of the idea of entropy 
to that of the probability’ of a condition of state. Alone, this cannot ‘be 
considered as a final solution of the problem, since in the first place the 
idea of probability is not a mechancial one, and, secondly, an evaluation 
of the probability of a condition of state which is free from objection 
from @ priori considerations is only possible in a few oi the simplest 
problems. This is best shown ftom the fact that Einstein's reversal of 
Béltzthann's principle to the determination of the probability from the 
entropy has proved very successful. The author's attempt to refer the 
thermodynamit principle to that of smallest working is essentially 
a return partly to older and partly to newer, but discarded, ideas of Beltz- 
mann, Clausius, and J. J. Thomson, the ideas being taken up from a 
new aspect and with reference to new problems. More experimental! 
material was necessary for Boltzmann's theories, and it was the discovery 
of quantum phenomena which destroyed our belief in the proportionality 
between mean kinetic energy and temperature, and left us tree to conduct 
investigations on new lines. Some of the authot’s mathematical conclu- 
sighs appear to agree well with’ Bolit’s results for the structure of the H 
atom, and with ‘the on the tery. sof 
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2116, M. G. ‘(Optical Soc! América, J. 6. 
pp. 279-280, May, 1922) he phonelescope has been devised for demon- 


stration and research in sound Oe eos electricity, making visible either of 
these forms of wave motion. A tiny steel shaft is mounted in jeweiled 
bearings in front of a diaphragm, and any motion of the latter causes 
the shaft to rotate through a proportionate angle. A mirror on the shaft 
deflects a beam of light so that the motion of a spot of light gives a trace 
ol the motion of the diaphragm magnified from one thousand to twenty 
thousand times’ Suitable adjustments and Optical arrangements are 
provided. With the horn attachment for sound the actual wave-forms 
may be shown to classes for sounds produced by the voice, forks, pipes, 
etc. There is also an electromagnet attachment or telephone recéiver 
which may be screwed into the back of the casing and, by the attraction 
of the diaphragm, this converts the instrument into ‘a polarised direct- 
current galvanometer, an alterna ‘current vibration galvanometer, or 
an oscillograph. It can also show combination of a sound (say, 660 
per Second) with electric oscillations (say, 60 per second) as W in 
* * H. B. 


2117. A New Pipe: W. Burstyn. 178 
180, 1022.) For flexible high-pressure conductors, seamless inet pi 
have for some years been in use, the flexi being produced by 

n of a somewhat deep spiral groove. A spiral tube of this ‘kind 
nad an outside diametet of 13 mm. and a wall thickness of 0-2 mm. 
blowing (or sucking) on such a pipe 30 em. long, it was found to give 
of the E. H. B 


bite 


—— (Nat: Acad. Sci., Proc. 8. pp. 155-160, July, 1922) The function 
of the sense is to detect sounds of various kinds and wave ha pes 

through pressures on the ear drum of from about one- 
Ne cm. to one thousand dynes per sq. em., and 
over a considerable part of this range to differentiate with certainty 
between complex sounds so nearly alike that no existing physical apparatus 
can separate them. The abnormal auditory sense may be regarded as 
more or less in (a) range of sensation both in frequency and in- 
2 (e) quality of sensation in various regions of the range; (e) the 
binaural sense. Apparatus and methods have been developed by means 
of which the outstanding elements of these functions can be measured 
and to a limited extent compensated for. ‘A logarithmic graph is given 
coordinating r.m.s. pressures in dynes per sq. cm: with frequencies for 
72 normal ears over a range of 60 to 4000 per second. The limits of maxi- 
mum and minimum andibility are shown on this diagram, er 
within of most use and of less use in speech. ee 
normal are found to have small abnormal areas, as indicated on bove- 
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ELECTRICITY AND MAGNETISM. 
THEORY, ELECTROSTATICS, AND ATMOSPHERIG: 
ELECTRI 


4115, Effect, O. M. Corbino, 
Accad. Lincei, Atti, 30. i. pp. 301-306, May 8. 1921) —˙Unmewd w a previous 
paper [Abs. 936 (10 21)] it was shown. that it the transport of heat and of 
electric current be both due to the movement of negative electrons only. 
a radial thermic. flux normal to a magnetic field should give rise to a 

Bailow Wheel effect. Drude's theory of the opposed travel oi ion of 
opposite sign leads to a zero mechanical effect. On trial it us found that 
if, there were any mechanical effect it was not as much as one - 20, 000th 
part of that which would appear on the negative: electron theory. At 
ibe same time, this is net conclusive in favour af Drnde’s theory; for it 
is found (to be explained in a later paper) that the Lorents-Ganz theory 
also brings in a flux of thermal energy without. temperature: differences 
in a tat this 
ef 

2120. Units of Field Intensity and Magnetic Induction H. A : 

E, Brylinski, D. Berthelot, (Soo; Hrangi Hlect., Bull. 2. pp. 2014217, 
79 —— 922.) The paper is a continuation of earlier discussions Abs. 1860 
(1922). Abraham objected to the proposal of the Electrotechnical 
Committee to express the values of magnetic inductions and magnetic 
fields, respectively, in terms of units of different name. They are both. 


by definition, quantities oi the same kind. He knew oi no experimental 


any distinction between them as now defined. » Brylinski 
urged that it was unjustifiable to assume the magnetic 


to be, in all cases, a pure number, and proposed that the question should 


be spbmitted to the International Electrotechnical Committee. Berthelot 
agreed with Brylinski. He stated fu that Pellat, in 1009, had referred 

confysion: introduced hy defining B, the vector magnetic induction: 
(1) according to Maxwell, as the sum of the field. vector HH and, times 
the magnetisation vector I; (2) by the condition that the product n. 
where e is the dielectrie specific inductive capacity, should. in any system 
of units, represent the square of the speed of propagation of an electro- 
magnetic. wave, and B should, be such that the energy d in a volume 
dv of the electromagnetic field should satisfy the equation 8%dw = BHidv. 
Fellat preferred (1), while Brylinski had recently pointed opt that Potier 
had, ten years earlier, expressed himself in favour oi (2). The question 
nom was, therefore. the question of twenty years ago, and Berthelot 
asserted that Potier's opinion is being — . — a Steadily increasing 
“2124, Experimental Test of the Applicability. of the, Quantum Theary 
10 the, N tic Field, W. Gerlach and O. Stern. (Leits. f. Physik, 


of an experiment to test the applicability of the quantum theory to the 


9, 6, pp. 349-382, 1922.) In a prexiaus paper Abs. 1000 
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magnetic field: was; given: 
a positive result being obtained. Photographs are reproduced showing 
‘the effects obtained with and without a magnetic field acting on a stream 


7 7 of Homogeneous Media and Isotropes. L., Roy. 
122 129% May 8. -1929.)—-Referritig to a 


tion of P. Dullem that the arbftrary numeribal constant (Heimhotts 
nt) employed in Helmholtz“ éléctrodyriamic theory may be regarded 
it of the ‘specific inductive capacity by the permeability, a 
is develoy this view is untenable. 
Ra . 149-153, May, 1922. Paper read before the Soc: frang. 
e h author shows that the differences of opinion as to 
of of in induction and field intensity expressed. In tecent 
kratic de Physiqueé (see prep Aen — be 
ibutéd the bate 8 expressed — a vector representing 


calls 
— 
er do not, so that no question 
Values are ‘sought, But more geometrical speci- 
in relativistic discussiohg. The author points out 
rises in Darboux's treatment df curves in three dimensional 
e the torsion being respectively, the measures of 
10 in the directions of the binormal and the tangent; these being the 
ot the instantaneous rotation of the mobile 
ö, the signs of the axes are changed the tangent 
Aus ‘its 's e that of the binormal is reversed: This would, 
and the curvature an axial 
„the coh Verve of the truth. The discrepancy is due to the instantaneous 
tatig Bein itself an axial vector, or vector of the second class, and is 
at ogue Sf iche VHigit ‘of the difficulty: ‘arising in respect ui 
“ahd . — author's solution is to teplace the expression’) oi the 


mensions ‘Of’ ical quantity in the form Lie by ‘the mote 
mplete ‘one’ . He would call A the unit of axiality, and the 
uld de a quamtity of modulus: 2, viz even values of:d 
ten as 0, und une ven values a8 l.. W. on F. 


Gravitational 
(Comptes Rendus, 174. pp. 1228-1220, May 8, 
— tnematical. A spécial factor is introduced by means ol which 
— und ‘gravitational feld can te ‘prescribed without 

* 
Feb: ~March—April, 1922. nr ae eb experiments on the charge produced 
as ebonite, sulphur, sealing wax, paraffin 
eloth? The charge prod was 
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to a layer of ‘thoria: 400 by a given 
number of strokes on the above substances were in the ratio of 
100: 100 62: 23: 13 respectively. The curve connecting charge and 
length of rubbing became almost horizontal after 100 strokes... The effect 
of thickness of the substance was also determined. | J. W. T. W. 


2126. Fribo- Ebeotricity. E., Thomson. (Am. LEE. 41. pp 545 
May; 1922.) Frictional electricity is in reality merely 2 electricity. 
the contact being made good by considerable pressure. The running of 
a leather belt over a pulley is often productive of large charges, w 
in (large: pulleys may give sparks of even five, feet length, The Volt; 
condensing electroscope is considered exactly analogous to ordinary 
frictional electrification, for in the latter case the unlike electricities are 


brought 
G. L. Addenbrooke,.; (Phil. Mag, 43. pp. 489-493, 
simplest. ſorm of, the experiment, is to charge the Leyden jar and th 
by an ingulated hook, to lift the inner coating out, touch it against 
outer catint. and finally to replace it. It is found that when taken out 
the inher coat carries scarcely any charge, and that 
nearly gull discharge can still, be obtained from the jar. A si a 
follows if both coatings are removed. touched, 
been taken to mean that when there are two charged electrodes separate 
by a dielectric and the electrodes are removed the e i * 
cincyited, or until dispersed, by some indefinite form of 4 
investigate the matter further, the author substituted solid paraffin, for 
the glass dielectric on account of its high perties and 
the surface is not so hygroscopic as, that of glass jax was 
toxan ¢lectroscope and charged from an, electrophorus, On li 
the inner. coating the result is the reverse ol that described abo me th 
charge is carried out alsd, as shown by the electroscape, and on earthi 
or connecting with the outer coating and then sepacing, te jr i found 
to be dascharged. ults are now in accord, 


Maxwell ‘theory; . nown electrostatic laws; the action on 
dieldctric is inducti ve, and if the inner charge is A outside, t 
lines of force no longer go through the dielectric, which becomes nor 
and neutral. The glass experiment is then varied. It an he 
in a cupboard containing thoroughly dried air with dre glass 
effects are then the same as with paraffin. In the ordinary cage of the 
glass jar tbe condensed moisture on the surface, is sufficien t to form. 
potential is rapidly increasing there is a strong tendency fo : 


to flo on to the glass surface and the charge is not 
coating. To arrive at a clear understanding of the f electric 
nelds on dielectrics, the oft the is 

Seo. Japan. Proc. 4. pp..17-21, Feb., 


mann, on the negative charge on 223 dipped fe qui 1 
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a paralleb cane, viz., the tesult .6f dipping heated metab in liquids; 
oils; On the hd of a gold-leaf ebectroscope is a deaker contai 
the oil) g glass rod coated with paraffin rests on the beaker and ‘supports 
a heated metal sphere. ‘Weis toutid that in the sphere be pattly immersed 
sphere; be no charge is seen he 
fully recom bite an they are formed in the latter case 
the + charge. formett om the: sphere in the former case, 
the charge on the oil to show itself. The + charge is found by expeti- 
to escape, not by the vapour rising from the oil as might be su 
Gp to’ the ale on upper uni 
— a room a licht of a yellow-green colour, too faint 


graphy, perceived at ‘the: Boundary: el the! oil Rot sphere’ as 
vapour is being produce oie 


2129, Brush, F, Trey. »((Phiys. Zeits 28: pp. 1934196, 
l. les,) The author has prewonsiy shown: how: photographs of the 


Beer and A, M. Tyndall. (Phil. Mag. 42. pp. 956-971; Dec. 1021 

r investigation of the hydrostatic pressure observed by ‘Dewar 


A long of experiments with carbons which had deen detiuded of 
aad there is still a residual pressure which might be attributed 
to an electric, wind; In no c e except with new umden uded carbons, 
are pressures obtained as high as thote recorded by Dewar (1 to 2 mm. 
‘of, water) though the signs of, the effects are in agreement. The residual 
at the anode. is practically, if not wholly, independent ot thie 

of, the arc, suggesting that it originates in à layer quite close to 

te anade, and that the Dewar pressure does not arise from wind- 
producing ions moving in the main bedy ‘of the arc The main body ef 
the ard has no net space-charge; and is presumably a region of intense 
ionisation, and recombination ; the proportion of the currents carried by 
the two signs, of ions is that of their respective mobilities. ‘The excess 
hydrostatio pressure is set up at the anode by the motion of an unbalanced 
space - charge of negative ions in a very thin layer close to the electrode. 
The. results indicate that this pressure is proportional to the current 
_eartied by, the arc, A long are enclosed in a quartz tube is also used. 

VOL. Xxv.—a.—-1922. 


brush. discharge, light tracks, can de obtained Abs, 782 The 
present paper, gives the results, with photographs, of ‘observations’ of 1 
discharges, gradually merging into spark discharges. | AW, 1 
n the arc at carbon electrodes drilled centrally along their lengths: A 5 
wind- pressure method is adopted for a straight ‘horizontal arc, The : 
pressure in the holes is observed by a Chattock-Fry tilting bubble gauge, . 
or by. a Fry diaphragm, With a silent arc the pressure is positive at the ; 
anode, and negligible or slightly negative at the kathode ; with a hissing : 
arc the anode pressure is greatly reduced. The effects are variable and | 
difficult, te correlate, even when all the readin gs for which the arc is not | 
centred round;the) hales are discarded,» It is shown from the time varia- ; 
tions (of the pressure that at first evolution of gas from the carbon is the 4 
main cause of pressure, which falls as the supply of gas becomes exhausted. a 
i 


If there is, an olectrie wind in the main body of the are large frabtion of 
the momentum should be transmitted lateralty to the air in the tibe 
and should lead to an excess pressure at une end. No such pressure is 
observed. Quantitative work at the khthode is almost impbstible}’ but the 
efiects appear to be roughly similar to those. at the anode) Wen the 


the emission of negative thermions from the hot carbon surrounding the 
Forces Acting upon) the Poles. of the Elecieie Arey Al M. Tyndall. 
([bid.. pp. 972-081 .)--Duffield, Burnham, and Davis observed mechanical 
gute on each pole of the arc tending to thrust them apart fAbetracts 
709 (1921) and 1643 (1920)). Duffield, explaining this, rules out all 
motion of ions which arises, from, electrostatic forces within the arc, and 
regards the force on the kathode as due to the recoil from the projection 
of highispeed electrons, While the fored on'lthe is due td the trans- 
ference of tho momentum of the electrons; either directly or indirectly, 
by its communication ta the gas ds drag. ‘The author eriticises this 
theory. It is shown in the expetiments on the ‘Dewar effect that the 
main body of the are contributes practically nothing’ to the electric wind 
and must contain equal quantities of each sign of ion at all points in the 
main body. Assuming Dufield's view of projected 
trom the kathode and’ passing acrbss the are withodt éxerting drag 
the gas, it is shown that, to satisfy the result quoted above, there ‘must 
exist a slope of gas pressure across the are owhieh’ would have been readily 
detected in the wind pressure e periments The author puts forward u 
theory of the Duffield effect: based on the effects of — moving ions. 
It is shown that if such ions are moving steailily between two large parallel 
plate electrodes, the pressure differences set up in the gas by the viscous 
drag of the ions will just balance the electtostatic reaction on the electrodes 
and the plates will be in equhbrium This holds only when complete 
‘symmetry: in all the discharge conditions is present: When the bt 
are accelerating under the action oi the field is genérally lost 
and the electrodes are no longer im equilibrium Thus in the act of | 
trom rest dlose to one of the electrodes “while the ‘ion is accelerating 
velectrostatic recoil. félt by the electrode is in excess of the opposing effect 
due to the decrease of gas pressure caused by the viscous drag Of the 
ions because the speed of the ions is below that of the steady state If 
the ions are projected from the electrode wich a high velocity and then 
slow down near the latter to the steady state the con¢lusion is the same, 
the recoil felt by the electrode is in excess of the suction dus to the ‘sl 
down) ofthe ions. The: momentum left in the ions is equal ahd ‘oppeé 
to that received by the electrode This is imparted to the electrode at 
the other end of the path and thus provided the ions reach the ‘veloc 
oi viscous motion close to the electrode from which ‘they start “th 
Alectrodes will be thrust apart by fordes determined by the mometntum 
put into the ions! in reaching that velocity.’ The magnitude of thé fotdés 
is Calculated, using Langevin's expression for the mobility’ of an ion and 
Wellisch’s. value for the mean free path It is found that results of the 
richt order are obtained if the ions are aingly charged molecules If 
the ions are electrons their mobihities would have to be far in excess of thie 
VOL. xxv.—a.—1922. VRR 


luminous. patch ef the arc covers the hole centrally: the pressure is potitive 
and may be large, but if the patch is off the centre the pressure is negative. 
This suggests, that as at the anode there is a space - charge at the luminous 
spot itself. An explanation of the negative pressure is given based Un 
V. 
19 


while in the, vapour, more complex than r 
or the mobility A arc 
ty wld aw’ off dytordt petites 
2131. E. Tedescht. (N. 28: pp 188. 179, 
Feb,4March-April, 1922.) — A eritical tésuiné bf the Subject! deahng with 
the effect of the intensity and wave-length of light on the number of 
electro ¥/emitted! and the 'velocity of emission, the not mal and Slettive 
phbtoelectric effects, theories of the incliding® the “statistical 
theory ot Richardson At the conclusion of the paper “aly extensive 
bibliography of the subhect, as far as the yedr 10 7, is gien 
2132. Pressure: Diſferentds ia Potitiue Columm im Neon, 
and Helium. A. Ruttenauer. f. 4. 2060274 


— be read easily. Four Rereut 
discharge tubes were employed; and these were ‘sapplied with sodtum 
electrodes: for arc discharges Skaupy and Hamburger have 
shown that in argon the pressure difference between the anode and kath 
depends on both the gas pressure and the current ‘density!’ Tabelated 
results. show that with constant current density thé ‘presbdte-differén ce 
in argon, neon; and helium is approximately inversely ‘proportional ‘to 
the gas pressure p in the tube; and p Ap — 
constant. Other results show that in all three gases at constant 
pressure the pressure difference Ap between kathode and andde is di 
proportional to the current density. The results for the three gases 
that Ap is «approximately ‘proportional also to the square root of the 
molecular weicht and depends on the length and cross-section of the 
ent bos ban odt Jo no 
481337 Starh Effect: for the Atkaliess R. Becker.’ (Zeits: f. ‘Physik, 
9. 5. pp. 332-848, 1022) A mathematical paper in which; without recourse 
to the principle of selection, it is shown that an approximate formula for 
the. quadratic Stark effect for the alkali metals may be obtained, if it is 
assumed that the disturbing effect of the electrons near the nucleus on 
the path a light-giving electrons, in to a first approximation given 


2134. Passage of Canal Rinys through’ — v. Truuben- 
vert and J. Hahn. (Zeits. f. Physik, 9. 6. pp. 356-368, ee 


— and its 


Passage through thin gold foil 


y 
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ELECTRICITY “AND: MAGNETISM. 
values expected from measurements at lower temperatures In flames 3 
and ain drawn from the arc che negative iors are electrons)’ but it is * 
possible that the nearly saturated state of carbon vapour in’ the ard mates a 
means of the relative defects of the actual terms from the ideal Balmer 4 
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(about 
transmitted, and the number ei these increases rapidly with increase of 
the canal-ray velocity. Win onygen canal rays the passage of atoms 
through the gold could certainly be observed, but no charge could be 
detected after passage through the gold. Two possible explanations of 
(See abs. 110 (1920), tings. 
(Phys, Rev. 19. p. 581, May. 1922.) — In this paper it is shown how the 
operating cs of the audion can be computed rum the ordinary 
static characteristics of the tube which are measured with negligible 
impedance in the anode circuit. Only the case where the external impe- 
dance is a pure resistance is treated. The extension of the results to 
include reactance can be readily made: The expression by means of 
which such computations can be made is obtained Hy wansforming the 
parabolic equation for the anode. current in terms of the grid and anode 
voltages into one in terms of the external and internal resistances of the 
anode circuit. When this isiactomplished;:it appears that the operating 
characteristic can be obtained from the simple static characteristic of the 
tube without external resistance by multiplying each ordinate of the 
latter by a numerical factor whose magnitude depends only on the ratio 
of the external and internal resistances. This factor is a constant for 
a Steady e. m. f., and very approximately constant for an ac em. applied 
resistance is zero to zero when the external resistance is infinite. It is 

further shown how an expression for the ac, component oi the anode 
current can be obtained when the characteristic id parabolic»:| From the 
form of this expression it is seen that in addition to producing distortion 
the curvature of the characteristic changes the effective resis tante of the 
anode circuit from that which obtains for a linear characteristic The 
factor which determines the magnitude of this change also depends only 
on the ratio of the external and internal resistances, and varies from 
unity when the external resistaince is zero to two when it is infinités Thus 
the common statement that the effect of curvature is tu introduces harmonics 


ELECTRICAL PROPERTIES AND INSTRUMENTS. 


120 4036. Relation batweon, Blectrical, and 05 in Eleciro- 
ro, Conducting Crystals. G. v. Hevesy. (Zeits. f. . 10, 2. 
pp. 84-88, 1922.) Electrolytically conducting crystals of high electrical 
resistance are found to have good thermal: Sanductivity ands Viet 
‘ag 2137. bite pox! Of. B., Guaden 97 and. R. 
ents haye been made with two. diamonds, one à yery,clear, specimen, 

e other with impurities detectable by optical, methods, |, With; the first 
92 is a very marked selective ge lor incident light, of waye- 
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much less and only showed a slight selective effect in the 
dod of 290 The results generahy oonfitm pre vibus work 
211388. Measivement of HH \Resistances.. P. O. Pedersen. (Wireless 
World and Radio Rev. 10, pp. 136-139, April 20, 1022.) paper 
descrihes a method of determining the H. F. resistance oſ a coil using dam 

oscillations. 


OVOL wo. 0 sere 
coil ol inductance L. resistance R. 7 There is the 


on the condenser before discharge occurs: 
quadrant electrometer N. W. M. 


230. Transport of. Mahlon G. v. 
Hevesy. (Teits. f 10. 4 pp. 80-83, 1022.) The author shows 
that the electrical donductiwty oi erystalline congiomerate (a sidified 
mass oi fused crystals) of sodium nitrate is much greater than that of a 
single transparent of sodium nitrate. The ratio ef conductivities 
is in the neighbourhood oi 50: 1. The author accounts for this difference 
on the grounds of transport of matter in the: crystalline; conglomerate. 
21140.  Autocollimating Galoanometer Telsscobe, G. (Zeits. 
techn. Physik, fl. 6. pp. 225228, 1922. Describes a; combination of 
telescope and scale which may be used in conjunction with a plane gal vano- 
meter mirror. The optical train is shown in the diagram. The g : volt 
frosted lamp L illuminates a fine line etched on the prism H irom, which 
light proceeds to the objective O. It is here made parallel. is then reflected 
trom the plane mirror Sp of the galvanometer, and is brought to a focus 


— 


again on the glaas 8, which bears a scale (divisions 0, 15 mm. apart). The 
scale is observed by means of the eyepiece OI. A Sp moves, the image 
ofthe line on P moves ‘across the scale on 8. but it is always in focus, 
whatever the distance of Sp from O. Objective, scale; eyepiece,and lamp 
are mounted together, and can therefore be moved as a single unit. The 
advantages claimed are (a) autocollimation, (b) good illumination with 
a2 small lamp, (c) reading to 0:1: minutes of arc of movement oi the 
galvanometer mirror, (d) benigide se 
America, J. 6. pp. 273-278, May, 1922.) Deseribes an instrument wich 
Jol. XXVV.—A.— 1022. IOV 
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is a modification, of tho Braun electrostatic, voltmeter, aperating om, 
principle of electrostatic repulsion, between a stationary and a — 
vane. The movable vane is made of thin sheet, aluminium. and is held 
parallel to the stationary vane by a torsional ion held under 
tension at both ends. The instrument illustrated in the paper is suitable 
for 2000 volts) und tf the ce is filled with insulating ail may be gsed 
up to 10,000 Volts. . The advantages claimed for the instrument are: 
() Accuracy of reading and permanence oi zero (2) good damping, (3) 
small electrostatit capacity, (4) ruggedness and simplicity.; A deflection 
400 mm, on a scale I, m. distant will indicate 1 ee 
used (a multiplier in the 
is placed in series with the yane,system for high, voltages). J. W. J. .. N. 
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2142. Induction in — Sheet 
M. Abraham. (Zeits. Math! ul Mechanik, 2. pp. 109-13, April, 1922). 
rhe author's primary aim has been to determine the stream lines oi 
induced currents in a pobrly conducting: medium, such as moist earth, a 
problem of importance in so-alled earth telegraphy. The .mathe- 
matical formula tion being identical, except the values of the, constants, 
for good and bad conductors, the author establishes the field equations 
for a metallic sheet, and assumes this to be replaced by the surface of 
discontinuity’ in traversing ‘which there is discontinuity in the tangential 
components of H, and consequently in the normal components oi E. 
while the normal components of H and the tangential components of E 
are continuous This involves the mutual perpendicularity of the 
comporients E,, E, in the plane of the sheet, and so sets an upper limit 
to the thickness of of which; for a period of 10 is fount to 
be 16 m. for moist earth, m. for sea~water, and 0:02 cm. for copper. 
It is found that the displacement currents are negligi latively to the 


conduction currents, except for very high frequenci ined with 
very bad conductance, as, e. g., in the case of dry earth at legraphic 
frequencies. e at these frequencies the displacement nts may 


be negletted in the case of majs earth, 


electric and 3 eaten of the primary field are linked.together by 
the field equations previously obtained. The results so i are 
generalised by considering a linear exciting current as built up of a series 
of these bipolar exciters. Solutions are thus obtained for the currents 
induced in the sheet by an alternating» current in, () a straight linear 
conductor ot finite length lying close to or within the sheet, (2) by atecil 
with its axis, respectively, perpendicular amd parallel to the sheet. (1) 1 
the solution of the problem ocourring in earth telegraphy,, Ihe solutions 
N) are obtained by considering the coil as represented by a bipolar magnetic 
extiter, the magnetic moment of which undergoes periodic wWatiation, 
Finally, solutions are obtained for the:specialcase of the coil lying: close 
to, or within, the sheet, and it is shown that when the axis is parallel 
to the the? cl Ma be of finite’ Five of ‘stréaniline 
curves ure given in the paper. qq OG] 


* 
2 
the sof the worst cond stbrs. Solutions are then abtgined fer the 
two cases of a Hertz bipolar e ter. situated abo v she od, 
4 
*. 
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ow 2448. Lossts in Iron at High: E. Brause. (Arch. des 
4. pp. 17-20 May- June 1922.) HRrcent veseafches have 
made it evident that to obtain the hysteresis! loss in irom subjected to 
oscillating fields, free from ettor due to eddy currents, the iron must be 
subdivided to make the eddy-current: loss negligible. Such experiments 
have established that the energy dissipated per hysteresis: cycle is inde ; 
tot the frequency fsee Abe, Nos. 9008 (1904) and 1146 (114%. 
author describes experiments made on a ring of iron wire ot diameter 
092906 mm. subjected to fields of frequencies up to 10,000 — — total 
lonzes in the iron are measured and ulso the 
induction The losses are also calculated by means of formule) 
for the distribution of magnetic flux in an iron cund utter, and for the 
energy dissipated by eddy currents. The results show that for frequencies 
from 400 to 400 the energy loss per hiysteresis cycle is independent of the 
——— having the same value as fon cycles observed by means of 
the ballistic galvanometer. » Between the frequencies 3000 and 10,00. 
for inductions of 1500 to 3600 gauss, the loss per cycle inéreases with the 
frequency. It ‘is ‘considered that the work ‘requires to” be repeated ‘for 


inductions, account bein taken of the temperature effect. 
high 6. E. A. 


ewsld that the the orm 
fri Wha? 1 Séctir In Sorte 48 
They Were” prepared "by Bes 
tube, diameter 
ong catboh content in the 
ged by nitration. The magnetisation-heating curves are alone 
“the 
According to the relative C and N content the samples can be classified 
into four groups, viz. (a) transformation points at 215° and 750°; (6) 
470°, 620°, and 750° ; (ce) 250°, 470°, and 620° ; (d) 350°, 470°, and 620°. The 
transformation at 215° is due to Fe C, at 250° to Fe N, at 350° to a double 
carbide of Fe and N, at 470° to FeizN, and at 620° to a second double 


carbide. The double carbides whose formule have not yet been fixed 
are new. E L. 


2145. Special of Tevvestvial Disturbances. L. Steiner: 
. Magn. 26. pp. I-14, March-June, 1921. Abstract of paper 
read before Hungarian Acad. Sci., Budapest, Jan., 1921.)—This paper 
deals with small disturbances of regular course and of duration 14 to 2} 
hours, which often occur on quiet or almost quiet days. The Ogyalla 
records for the years 1906-17 show 531 such cases in 428 of Which the 
horizontal intensity is augmiented (Class I), and in 103 diminished (Class 
II). In the annual variation of frequency there appears to exist a double 
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wave. The diurnal variation of frequency differs greatly in the ‘two 
classes. Throughout the yeat disturbances of Class I showa max. about 
10 pm. to midnight (local time); and occur very rarely during the eight 
hours centring at noon. Those of Class II are very rare at night and 
during the morning, and are of mak: frequency in late afternoon The 
disturbing» forces show two marked features. The horizontal com- 
ponent of the disturbing forte perpendicular to the magnetic meridian 
is directed in the afternoom and evening towards magnetic east} in the 
morning towards west. Tho vertical disturbing force is getierally negutive 
in Class 1 and positive in Class II; further, to à greater absdlute value 
of the horizontal disturbing: force a. greater 
of the vertical disturbancte to dtriail 
The author concludes that on the an 
the disturbances of Classes I and II and the negative and positive polar 
storms°of Birkeland: They cannot, at any rate, on such simple assump- 
tons be the» magnetie disturbances 
are dus to positive! particle... M. A. G. 


RADIOGRAPHY AND ELECTROPHYSIOLOGY. 


of the Bucky Diaphragm Principle. 
ntgen 8. PP. 77-89, April, 1922.)—Using a dich of 
temoving been meas or a variety of wi 
of sli was found to be highly efficient, it 
pol to, remave more than, 80 pet cent of the scattered 
— "the, definition obtainable depends chiefly..on the distance 
een the subject. radiographed and the film; by making this distance 
“sn small the Bucky diaphragm can be made to give a considerable 
improvement in e aver the ordinary technique. and can be used 
with advantage in a8 small as four, inches. 


(Rontgen 18. pp., 7276, April, for protecting, he 
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2148; and Zeros II. W. 

its. anorg. Chem, 119, pp. 221-224, No , 181.) The relation between 


molecular volume ot a e and the atomic volume oi the constituents 
should be determined for absolute zero temperature (R. Lorene. and Hern. 
hid, IN. pp. When this is done for-alkali salts, them 
volume is smaller than the sum of the atomic volumes, the tion 
being greatest for the formation, of CF (00 9%) and greatest for the same 
alkaliin the pase of the fluoride and least for the iodide. In the hydrogen 
* molecular volume is smaller than the sum, but the differente 

maler as the atomic weight oi the halogen increases, the differ: 

HF. 9. 00 der 1.06 for and 4er 


being eater than the — — volumes. 
ulations based upon the dielectric constant after Clausi us · Mossotti 
may give greater or smaller values than the actual molecular, volumes. 
4140. Molecular and Models af ih Halogens aud theis. 
Properties. F. A. Hentzlein. (Zeits anorg, Chem 118..pp: 465- 

Aug, 8, 101 W. Biltz pp, 241-262, and bkT, pp. 84+90; 
4022) having shown that there is a linear relation between the molecular 
volumes of the halogens and of their compounds, the author, making use 
of known data, finds that this holds also for the atomic volumes at their 
boiling-pointsand for various properties, melting · and bailing- point, critical 
temperature, beat of fusion and evaporation, and normal potential, and 
may to the simple istructureiof the halogen molecule. The 


halogen atom bas 7 valency electrons, and the molecule can be répre> 
sented by two cubes having ohe edge, and hence two oi these twice 7 
comers), in comm.. H.. 


2150. The Corrosion of Iron. J. N. Friend. ron and Strel Inst., 
Schol. Mem. II. (186 pp.. 1922) — This monograph consists of 


protection from oxidation. nomiae bas vd — 
Jad? wosle mottsarrol ed! bas 
151. Some Golloid II. Hlac ical 
Class on Particles and dhe New Term ‘' Micelle.’ R. Zeigmondy. 
phys Chem. pp: 202,322, 1022.) A in given of! the 
existing knowledge aggregation of colloidal matter. The 
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of corrosion. Part 1 is à ctitical survey of present knowledge, While 
Part 2 deals with the protection of iron by paint against subaqueous a 
corrosion. Part 3 discusses the influence of strain on corrosion, and 
Part 4 that oi tennapetature Part 56 reviews: the colloidal theory of 
corrosion, While in an Appendix is given a preliminary report on the relative 
corxodihilities af commercial irons and steels. The colloid theory 
corrosion is considered to explain satisfactorily many phenomena pre- . 


most characteristic property exhibited by colloids is the electrical charge 
of the ultra-micron particles due—according to the theory adopted in 
this paper—to adsorption of ions in a manner which is not clearly under- 
stood. Stabilisation of ds colloid by an added body is generall 8 
panied by an iuercabe df the of 
of the charge produces coagulation. — may consist of 
epyetallife particles, such as colloidal gold,’ VgO,, etc.; 
as in colloidal stanhic acid and Purple of Cassius of in ‘aggregates ot 
molecules and ions ‘of transient stability. In all cases, these formations 
may be ‘combined in condensation nuclei, as in solution. 
The term micelle is now employed generally t denote adsorption 
complexes which undergo dissociation into simple “ato nd «complex 
kation group, ot into simple kations and a coniplex plex ‘anion group 4 
typical iristancelis the association of fetric oxide with FeCl, to give 838 
of the composition. : Fes By changing the conditions of 
formation of a colloidal solution the size of both primary and secondary 
particles can be varied and a great diversity of properties thus obtained: 
As the concentration of a peptising agent increases, the degree of subdivi- 
sion of ‘the secondary particles rapidly increases and, at the same time 
a reduction ‘follows in the ratio of mass to charge |The smaller this ratio 
becomes, the more the colloidal solution resembles an electrolyte and 
very small colloidal particles can hardly be distinguished from ions. In 
the case of V,Os, a definite crystalloid solubility has been established, 
smaller particles being more-sohible than the larger. ‘The crystulline 
ture has been verified by X-ray interferéhcé phenomena, Om adding 
to the sol; gradually increasing amounts of) HCl and observing under. the 
ultra · microscope the separation of needie-shaped crystalline’ particles 
is seen first. 1 This.is followed by turbidity of the medium and gel forma 
tion and the appearance of clusters under the ultra-microscope and 
with more acid the !colloid disappears as à true crystalloid: solution. It 
is found. with micelles that on removing the crystalloid components by 
meuns of ultra-filtration the colloidally dissolved residue has u definite 
conductivity: through dissociation. In many cases, the anomalous rela- 
tion is found that the conductivity and more particularly the osmotic 
1 increase more than proportionately. to the concentration oi 


micelles habe been investigated most extehbively 
in the case of Na or K salts of the fatty acids of medium and high mole 
charged colloidal particles. Very dilute solutions of these are essentially 
normal electrolyte solutions and able to pass through parchment membranes. 

The higher the concentration and molecular weight of the soap the more 
the solutions partake the properties of colloids due to the formation. of 
micelles at the expense of the soap molecules“ The progress of the forma ;· 
tion oi these complexes is concomitant with increase in viscosity} suscepti- 
bility: of coagulation by electrolytes, protective power towards ‘colloidal 
gold, lowering: of surface tension, lather: formation, ahd: cleansing action. 
Measurements made by McBain and Salmon on the lowering of vapour 
pressure and the conductivity to determine micelle formation show that 
witk alkali’ salts: of fatty acids of: low. molecular weight, the caktitfs of 
ebactricit ate efitirely ions in the case of dilute solutions, and chieſty micelles 
in the case oi concentrated solutions. “The Composition ot the micelle in the 
euse of Na-palmitate is (Na is the anion of 
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acid. In dilate solution; the component! Nah), is small, so that 
the ionic’ micelle consists ‘of an aggregate of the palmitic anion with water. 
In modification of the above thedry it would appear that, at least in 
concentrated solutions, hydrolysis of the salt occurs and the free acid enters 
as a component of the! micelle. The presence of the free: acid can be firat 
seenlassubmiertm particles on diluting ‘the solution. It has been shown ex- 
eritally that during electrolysis of Na palmitate aal utious Na migrates 
à considerable extent to the «node: | Soap micelles differ from those of 
célloidal metallic-oxities in their instability in changing their 
with concetitration and temperature. They pass through collodion films, 
but are held by membranes with pores sufficiently. r ea congo-red. 


shy Metalikunde, 14. pp. 196-203, May, 1022 — The 
attempts to improve Al by the addition of Mo not having proved promising 
[Abs. 107 (190 %%, the author tries ternary alloys of Al and Mo with Mg, 
Zu. Cu. or Ni. The Mo percentage did not exceed 1 o, the last mentioned 
metals; up to 3 and 10 % were used, the main metal the allays being Al. 
The tests concern the usual strengths, casting, machining, . 

behaviour as bearing material, and rolling; metallographic electric 
- ond activity tests are also made. The results varied in some gages the 
Addition reduced the strength, and the main Object, shortening. of the 
fusion inter bul and prevention of; not realised; But this 
partioulat object might be attained by other additions, and some oi the 


ad Geln ts yew eds ni teas oft 
2183. Explanation Segregation... d. Masing. 


‘cooling; 
unexpected i changes’ the — which aught to 
segregate last and hence in the core of the ingot, being found concentrated 
on the outside the author suggests an explanation. According to Noyes, 
Netust and Brunner, the mass velocity of dissolution and crystallisation 
mainly depends upon diffusion, and the author shows that the, impedance 
‘of diffusion by under-odoling would have the effect mentioned. O. Bauer 
(ibid, p. 206), in reply, does not consider that — 2 
for his observations 
2164. Tie nner Structure of the Pearlide( uin N. Te Belatew. 

and Steel Inst J. 108, ppy 201-227 Disc. and Correst, 228-230, 
1022. Engineering, 118) pp. 634-638, May 10, 1922.) -In a sample oi steel 
there appears to Be a great difference in the coarseness of the pearlite in 

different grains which have évidently been subjected to similar heat 

treatment, the distance between the cementite lamell varying in a ratio 

* 1 to 10 or even 1 to 18 in adjacent grains. Assuming that @ secant 

d Would’ meet a multitude of grains under all kinds of angles, it is 

ent that the courseness oi the poarlite, besides the actual size f 
cementite lamelte and the distance between them; will depend on, 
on of the secant plane, as what is actually seen is a projection of 

F on that plane. All conditions being equal, pearlite of a certain 

— developmient will bo better seen on the slide, the Smaller the angle 
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Abs. 1761 (1922)) have observed that/alleys, consisting in the equilibrium 
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between! the former and the longest axis af the cementite lamellaæ The 
arrangement of the lamellæ in a pearlite grain is roughly! parallel one to 
another and to the crystallographic plane of the grain, presumably to one 
face of the cube. A secant plane perpendicular to that face will be normal 
to the lamellæ and the angle of inclination for that plane will be zero. 
All the lamellæ of the gruim will be sen on thie normal plane and the 
distance between two lamelhe will be the actual distance As the angle 
of inclination indteases the number ‘of lamellae seer on a! section of the 
same grain dectenses and the apparent distance between two lameller 
increases When the angle of ‘inclination approaches 080° the distance 
between the lamelle becomes 5 times greater-than with zéro iriclination 
at 845% 10 times greater and at 87°, 20 times greater. Formulæ are given 
in the paper for the calculation of ‘the angle of inclination and the actual 
-Aistanc® between two fumellæ. “This r ig of importance . fet Ge 
‘pearlite steel and may Pe taken ot the Wande 

the Art transform ri 
Valdes fof dtstanbes between or dl givem varying 
from 100 to BOD and for diameters of cemetitité \lamefla varying 


From 28 puto made as to the interior stracture 
thie" peaune 1887 rai farted 118855 . 


26686. Metallographie Criterion of the Temperature to which MH,! 
deen Reheated. P. Oberhoffer. (Stahl, u. Eisem 41. pip, 1848-1817. 
Sept 1, 10% Rev de Met. 10. E. pp. 312-313, June, 1922) Having 
‘shown ibid.| 40. p. 1483) Oct! 28, 1920) that the degree to which some 
technical cast steels have been reheated can be recognisbd by metallo- 

phic examination, the author finds that in this way it can also be 
a mild steel, with from 007 to 012,59 C.. gs wboiler 
‘plate steel with 0-09 0-53 Mn, P, and 0-036 S, has been reheated 
to ‘térhipera tures between Ac, and The specimens (impact test bars) 
were heated for half an hour to various degrees and then cooled in air. 
So long as the temperature keeps near 700% (below Kei) or above Acg. 
960% the enumination does not reveal any particular novel features. 
But hear 800 the’islets of peartite show border spots of ferrite, which are 
‘nét-separated from the other ferrite by distinct lines; but stand out in 


reuef When the specimen is etched; why, is not clear. The photographs 
are fied 000 times, but à magnification of 100 suffices to boing out 
the tals rebizdos fort H. B. 


2156. Generalisations on Quenching Phenomena. L. Guillet. (Rev. 
March, 1922.) A discussion on the relationship 

‘@xisting between the equilibrium diagram and the effect of quenching. 

Taking the diagrüm ad the Basis of discussion, three classes of alloys are 

considered (1) Alloys containing an eutectoid. (2) Alloys having a 

‘transformation ine separating a single-phase atea from a two-phase, one. 

(8) Alloys occurring in two-phase area bounded by two 

5 Cue of the Hutectoid. For a quench to bo complete, the alloy must 

homogeneous field above the eutectoid line, With a maximum 

Hing effect, this homogeneous solution is retained, and the metal 
‘comparatively soft (austenite) With less vigorous, ‘quenching a 

mtxture of the ud wolution and; one of the constituents ot the eutectoid 

is ‘obtained (martensite). This gives à maximum 8 — Still less 
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vigorous 4juenching gives a constituent which appears to consist of the 
eutectoid in a state of very fine division, or possibly in a colldidalrstate 
(troostite)/ Some or all, oi these phases are met with in steels, brdrizes, 
brasses, and aluminium copper alloy. oda 
Transformation, Line Separating a One- Phase from. a Two- 
Phase Fiald. This is divided into two cases, according as the single-phase 
field is the upper or the lowet one. In the former case, quenching: may 
preserve the single phase; while if it is followed by annealing precipitation 
of the second phase in a very fine state of division may result, giving 
rise to an increased hatdness, 
(8) Two- Plate Field Bounded by Curved! “att Alloy 
im soch a ‘held gives rise to @ change in the proportion of the vonstituents. 
It the quenching is followed by annealing, a reprecipitation of one of the 
constituents in a fine state of division may result. The hardening of 
certain Al- Cu ‘alloys is an example of this result 
The influence of quenching and annealing on the harduess of alloys 
of aluminium with silicon ; magnesium ; silicon and copper ; ‘silicon! and 
magnesium and magnesium, is studied. J L. H. 
1157, Solubility:. Lisnite of Carbon, in Steals. I. The, System 
Chromium · Iron · Carbom. K. Dae ves. ( Zeits. anorgi Chem. 118. pp. 58-66. 
Aug. 8. 1921.) As ¢hromium is added to steel the soluhihity of the carbon 
falls off rapidly at first and then more slowly, the curve beiug hyperbolic. 
The author's materials were Swedish charcoal iron with 4 2% C,-electro- 
lytic. iron and a fetrochrome, with! 65 Cr and C. Tie adds 
ferrochrome in steps of 1 or per cent. until he abtains one melt with 
a euteetic, and another without eutectic., The operation is then repeated 
with a different C percentage until the products contain hardly any 
eutectie : the solubility. curve is thus made more defmite. For the 
for many bours before: they could be drilled and sawn.) The specimens 
wert first etched with sodium picrate; but the cementite remained) white, 
so that the F 
26 of caustic soda, 78. of water! was used, Which the 
eutectic yellow brown leaving the mixed crystals unchanged. All the 
alloys were magnetic. The solubility curve helps td explain many peculiari- 
ties of the proper ties of the alloys, for which Guillet's diagrams, deduced 
lümits of carbon are exceeded, the steel becomes inhomogeneous eutectic 
Segregating after the manner of slag enclosures. Like Goerens, and 
- Staedeler, the author finds that Cr up to 10 % does not much affect the 
melting points nor the arrest - points of the stees 
II. Dhe System Tungsten -lson-Carbom (ibid., pp. 67-74, Aug. 8. 1921. 
The similat experiments gave similar results. Nineteen melts, were 
made in kryptol furnaces. As in the case of ‘chromium, the addition 
ot tungsten) prolongs the eutectic line in the direction of the iron side. 
The so- called double carbides, said to be formed when the percentage 
o C os W enceeds a certain value, are present in the un worked melt in 
the form of a eutectic, and are hence connected with the solubility curve 
‘of canton, which is decisive for the properties of the steels. The melting- 
df steel! send to the addition of little tungsten, but 
Jowered by further ad up to 16-8 % W. 
vol. XXV -A. — 1022 ASG a —. VaR 10 
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2158. The Constitutional Diagrum of leon - Carbon System. K. Honda. 
(Iron and Steel Inst. J. 106, pp. 881-390; Disc. and Corres. 891-302, 
1922.) A review of recent work on graphitisation in iron - carbon ‘alloys, 
the shape of the liquidus and solidus in the diagram, and the ‘meaning and 
temperature of odcurretite of the A Ag) Ag, Al, and 
It is suggested that the A and A0 transformations are not phase changes, 
but merely the end points of changes which are progressive with tempera- 
ture. on the deduced results, is given J. L. H. 


2159. Growth of Grey Cast Iron during Repeated Heatings and Coolings. 
T. Kikuta. (Iron and Steel Research Inst. Report, \‘Téhoku Univ. 


Sei. Reports, pp. I-17, April, 1922) —In view: of, the that the 
explanation regarding the growth oi grey cast iron are not very satisfactory, 
a further investigation was undertaken, the results of, which are given. 
If the continuous growth o cast iron during repeated heatings and eoolings 
be due to the pressure of occluded gases, it is necessary to assume that 
at low temperatures, the gases penetrating along the graphite flakes and 
remaining inside, cannot escape at high temperatures, the iron becoming 
in these ranges compact. The results of leakage experiments after 
varying numbers of heatings and at different temperatures ‘show thht the 
leakage tate of ait through à hollow cylinders increases slowly up to 25 
‘hewtings, from 25 to 88 heatings it increases very rapidly and afterwards 
decreases The leakage tate oi air is almost ‘constant for the first 20 
heatings up to 900° and from 21 to 84-heatings increases slightly with the 
rise of temperature up to 950%. During further heatings,: the rate: de- 
oreases at first; readhes a minimum at 730% and then slightly increases. 
From the results obtained, the above assumption is held to be untenable. 
(The results of density determinations after different beat treatments are 
given, and as the density after continual beatings in air show! larger 
decreases than those after repeated heatings in vacuo, it is concluded that 
-oxidation makes some contribution to the growth The specimens, 
fore; oxidation cannot be the main cause oi ‘growth: oslt oF 

2407 The: thermal: dilatation of grey cast iron in vaewo, and 
in air was Te-examined and the following explanations of the growth are 
given in the paper The growth of grey cast iron during the :first heating 
through. 700°. to 8007 is partly attributable! to the decomposition of 
oementite The continuous growth in a vacuum during repeated: heating 
and cooling through the A, range is the effect of the differential ecpansion 
at diflerent microportions of the same specimen, numerous fissures orcavities 
being thus formed in the region of graphite flakes In an oxidisizigiatmo- 
sphere, the growth is accelerated by oxides formed and filling the fissures 
cavities during Aj transformation. Thus the effect of oxidatibn on 
the growth of cast ifon is indirect ‘The elongation observable at higher 
‘temperature than the A; point is due to the pressure gases, 
as conceived by Okochi and Sato. It is finally concluded that from the 
wsults ot the present investigation, the oxidation theory put forward 
by Rugan and to be — 1214 (1020). 
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Abstract.) A study of the constitution and age+hardening. of the 
of aluminium and zinc. Constilutiom. After referring to the work), 
earlier investi gators on the constitution of the system, the present investigay 
tion is described, and a revised equilibrium diagram is put forward. This 
differs from the diagram of Rosenhain and Archbutt, (I) in representing 
the g phase, not as the compound AlgZng, but as 4 solid solution occurring 
over a considerable range of temperature and composition and 
eutectoidally at 286 deg. C.; () in defining the limits of the y and a - 
and, (3) as showing the existence of a f +. y field between g and . 
stabihty of the g phase was especially studied, and it was found that, 
though alloys could be preserved as pure G by suitable quenching. vet 
decomposition was found to take place immediately after, quenching if 
the alloy was kept at room temperature Specimens of an alley oo: 
77 % Zn were quenchedl from 370 deg. C. polished and then etched 18, 2; 
8. and 10 minutes after quenching. The first of these was homogeneous, 
and consisted of pure g. The second and third consisted of dark and 


light:patches, the light being unchanged f while’ the dark was.presumably 


able evolution of heat, and specimens consisting largely of B after quenching, 
rose in temperature by as much as 50 deg. C on being left in the air. 
> Agerhardening—Hardness. measurements were made on a aumber 
of alloys consisting mainly or wholly of f. The hardness. measurements 
were mate immediately after quenching, and then at intervals, which vere 
measured by seconds in some cases ; it was found that the hardness rose 
for the first five or six minutes (the hardness number becoming more tink 
doubled) and then fell off steadily, the hardness curve a 
asymptotically to a value which is apparently greater than the hardness 
immediately after quenching, Specimens) left in ice after quenching 
behaved in a similar way, though the time taken: by. the reaction is greater 
under these circumstances. Alloys consisting of q were treated in the same 
Sogou fol aad ro add peer 
Change of Siruchure in Silver above C. M. Kahanowies. 
(Acead. Lincei, Atti, 31. i. pp. 313-315, April 23, and pp. 364-366, May 
as the temperature is raised to 1327 K investigation 
— of .emissive power, resistance-temperature cient. 
thermo · electric em. ij. In each case it was found that the metal 
normally up to a temperature af about 570 C., 
marked modification. in values took place, indicating a gradual change 
of internal structure. This change is demonstrated by microphatographs, 
reproduced in the paper. 
W. 


of 
Andersen. ¶Zeits. f. Physik, 10. 1. pp. 54-63. 1922. spherical-shaj 
glass. vessel of about 600 ce, capacity was provided in the middle th 
two parallel rectangular platinum plates separated by an interval. 
5 mm. In the space between these plates which served as anode, a 
of tungsten wire was connected as kathode and served as a sour 
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and connected with a McLeod gauge for the measurement of pressure 
with a vessel containing sulphuric acid for the absorption of ammonia. 
With a mixture of N and H, in the theoretical proportion to give NH,, 
admitted to the vessel to give an initial pressure of 0°15 mm. and sub- 
mitted to an electronic current of 1 milliamp. at 26 volts, the pressure 
fell to 0-10 mm. after 70 mins, the change representing the amount of 
NMH, formed. ‘The electronic current was kept at any desired constant 
amount during the experiment by regulating the heating current. By 
varying the P. D. to maintain a constant current, the formation of NH, 
first became appreciable at 1% volts and from this point the increase gave 
a periodic relation withthe P. D. which remains unexplained. The forma- 
tion of NM, also increased with the proportion of N up to a content of 
this ‘gas from 90 to 94 % This is in accordance with the view that N. 
Arg! 
˙ simder Bligh Pressure, Hasselblate: 
(Zeits: anorg. Chem. 119, pp. 325-3652, Nov. 16, 1921.)}—The author 
modifies the apparatus of Tammann—steel cylinder with a bore of 6 mm. 
diam. in which a steel piston is loaded up to 1000 or 2000 KN min 
order to study the crystallisation velocity c.v. of 13 substances, thymol, 
benzophenone, salol, and various nitrates (Ca, Cd, mixtures); some of the 
substances existed in two modifications. The relative influence on the 
c. V. bears no simple relation to the melting-point and to the max. 
pressure and is on the whole surprisingly small. The curve cv. bath 
perature does not change in type with increasing pressure; the range 
for which the c.v. is independent of the underoooling, is shifted, tike the 
meltitig-point, up to higher temperatures In one case the e. v. was raised 
by the pressure increase of 1000 kg. by 43 %, in another case it was lowered 
by 49 % in most cases the ov. was very slightly lowered. Considering 
that with increasing pressure the range of the crystallisation temperature 
is likewise raised, it may be assumed that increase of pressure alone would 
: 1 The influence on the pressure relations of the addi- 


benzophenone was small. 


2164. Chemical Reaction Limit of Coppola Petes 
8. Tammann: (Zeits. anorg: et 118. pp.48-54, Aug 8, 1921.) 


e expérimeénts ‘are made with anodes of the alloys against kathodes of 
Im various electrolytes (copper sulphate, caustic potash and potas- 
um sulphide, potassium cyanide, etc.), and also against kathodes of silver 
in silver sulphate. When more than 2/8 of the alloy is gold; no ‘copper 
is dissolved, and the alloy behaves electrically like pure gold. ‘The silver 
salt deposits silver on the alloy only 48 long as the gold ‘proportion is 
below 0:145, and the alloy then takes a negative charge: When the alloy 
cher in gold, the charge is weakly positive, suggesting that the surface 

5.4 rt B. 

165. V 
Reaction, Hi. Weiss and FP. Henry. 
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14211428, ‘May 20 FPürter experi nities 
two metals is divided into (1) be ot chemical 
feattion after contact ot the molecules 6f thé twd metals, this’ Bei 


cathy of the the 
are ‘situate on two distinct'tr Which are tleurly r 
ot the blows ton tact between the tis 


1606 The Fusion Diagrem of of Cali 


Nitrates at Pressures from 1 to 3000 hg cas * 
afiory. Chem. 119. art 


e mieltin 


As the As incteuses, the solidifcatior Begins ‘at Higher tettl peratures (728° 
to 1018 for up % chen Wt “Tower veiiperatite (749° 


and 796"; for 84 and 92% the’ end of the solidification takes place at 
419" in che former case And Hear 760° in tHe latter sh 
cédling in solidifying ; it does not form any séfid sotution, and ft 
dissdives any zinc; 
‘The solidification diagrams ot Enel and A are | 
(Zelte. anorg. Chet. 119 pp. 888,804. Nov. 18, 1921 
The apparatus mentioned in Abs. 2169(7922)i8 used. The substance is fuset 
Stout gras cepillary OF dint bor, Closed" chread ot 


sdeperic ‘the thickness OT the areac ormed, and Tiare 4 
oportiona 
to thé of the latter! The results Obtaindd ifidicdte 
4 
is undeteboled And ‘Indcilated with the Cu salt, the less stable crystal 
Solidification ‘Diagram “of Alloys. Hense. 
(Zeits anotg. 118 pp 264.208, Sept 8, 1921. previdus peri- 
metres of Ftiedrich and Leroue dealt only with alloys up to 
13°98 % THE author fises and arsenic in “an vacated electric 
furnace and obtain alloys Containitig froth 66 up to 92 % As. There a 


„ The exposure (compression); takes up to 10 minutes, the 
remoy The number of crystallisation. centres or germs 
is counted, if necessary, after developing in a bath of higher, 
ture in which the germs wonld develop, to microscopic visibility,, whilst 
no new. germs would be formed. Experiments with betol, piperine, and 
papaverine show that the pressure rise (1000 kg. /em- A) raises the meiting- 
point and the temperature of maximum spontaneous crystallisation by 
corresponding amounts. As to the number of .germs, different speci, 
mens and experiments varied much, but the forms of the curves changed 
little. Fhpa betol at 1 kg. behaved much like betol.as 1000 kg, and a tem- 
betol melts at 93°.and 122 · at the pressures 
— de) the number of germs 


of the maximum was raised e ade pressure from 40° to 60°. 


2169. Conditions of Stable Eq Alloys. H. A. 


L. Austin. (Am. Inst. 
Eng.. Trans. 
s, including the determination of 


of the. microscopical, study of solid salutions oi the two. systems, chemical 
investigation of solubility of carbon in the stable system as related to 
temperature and a study of changes in electrical resistance accompanying 
graphitisation. The results obtained indicate that, the salid solutions of 
the stable system are distinct in structure, electrical properties, and 
temperature-solubility gelation from those of the metastable system and 1 
name boydenite is suggested. It is also 
suggested that austenite is a solution of cementite in iron and beydenite 
is, a, solution of carbon. C, O. B. 
2170. Ju Stepped Al Transformaliom in Carbon Steels during Rapid 
Cooling. K. Honda and T. Kikuta. (Iron and Steel Inst., J. 105. pp. 308 
405; Corres., 406-407, 1922.) — The well-known fact that the position 
of the Al transformation in steel is lowered, by increasing the velocity of 
| cooling to 600°.and by a further increase of velocity of cooling is reduced 
discontinuously to 300° and also that by intermediate velocities of cooling 
the two place during a single cooling, receives 
further a During the intermediate velocities of cooling, the two 
transformations obtained are usually designated Ar and Ar“ I, and these 
are explained. by some metallurgists as being of quite different natures 
and by other metallurgists as being of the game nature the Ar’ transforma- 
tion being, merely the retarded Ar’l transformation. The, results of 
i 31 examination by means of the magnetic and dilatometric 
ethods of chromium steel, 10 % Cx, and nickel steel 10 9% Ni are given 
together with results of experiments on a 04 % carbon steel. By the 
| magnetic method it is shown that the chrome steels, during normal cooling, 
: shows the stepped transformation beginning at 700° and 450°. If the 
takes place as t nperatu n lower transformation, disappears. . 
If part of the transformation takes 
P Place pa and proceeds gradually, but at a lower rate than in the g 
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does not progress at all, hence the first part ai the trans formation 
takes place more rapidly as the temperature approaches 7007, In the range 
ot temperatures between ö and 430° no further transformation can 
ke the halt temperature is still further lowered, the second 
ormation begins to take place and its velocity slightly inctaases. 
starting température of the second transformation decreases during 
the maximum temperature increases. From this and. 

ven in the paper it is concluded that the Ar transtorma- 


not a, different transformation but — retarded, Arh 

Carbon 


— from. faisly. pure 

carbon steels by means of. hydrogen at normal pressure and varying 
2 and on the configuration of the recrystallised ferrite grains 
88 the decarburised portions, The effect of temperature on 

partially decarburised steels is described in the case di three steels 
containing respectively 0-40, 0-99, and 1:27 per. cent. carbon fos tempera- 
ture ranges of 680° to 1000° C. and it is shown that, with a constant time 
factor, the maximum range of any partial decarburisation depends on the 


process oi cementation. The structure of the carbom-free periphery 
affected by the initial carbon content of the steels when the 
burisation is effected at subeutectoid temperatures, a colummar 
being developed at such temperatures only in the case of the 

r carbon samples. Results are given ol the effect of temperature 

on the rate of diffusion, of carbon in iron, the medium employed being a 
partially decarburised hypereutectoid steel and the results show that 
below the Acg inversion diffusion is very slow, but that during a treatment 


chem. — — 
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emperatyre anc on the origin: percentag Qt Carbon. co’ 1 

steel. The effect of time, with a constant temperature, on the amount 4 

of 5 is also shown and a comparison is drawn between the 3 

; results obtained and those provided by analogous considerations of the * 

.Vacuo hours at a temperature of O2U-00V, true doe 

occur. It is concluded that q- iron must have a real solubility for carbon 5 

or carbide of iron and that the degree of solubility depends on the tempera- y 
ture. . Approximate figures for the diffusion constant or specific diffusive 

rate of carbon in irom, based on the application of Fick s law o diffusion N 

are given, viz. at 650% DP 005 at 850° DP 20-06. Decarburisation 

by, means of pure dry hydrogen is briefly described, and it is showm that 1 

under the conditions of the experiment dry hydrogen is not inferior to 4 

the moist gas in its efficiency as a decarburising agent ; these experiments 

also indicate that the presence of oxygen is not essential for the production i 

of the peculiar columnar feature of the crystal grains. An experiment 0 

on decarburisation with a temperature gradient maintained along a 

steel specimen has provided an example of decarburisation preceded by 1 

car burisation in the samo furnace and under similar conditions. C. O. B. 

2172. Chemical Behavious,of Crystallised Binary Compounds, One Com- a 


ABSTRACTS! 


and electrochemical behaviour. When alloys have been formed by fusioh 
and have been tethperéd; che to Kinds of ‘atoms will be ina 
regular distribution and will behave lke the dhe of the 
aceording to their proportions ; the respective molar fractions will general 
off But exchange of tations with the dlectrolyte 
factors’ compli¢ate the phenomena. The eKamples are taken 
Puschin s studies of Kremarin’s Ca 
compounds, both tliose in 
one constituent fs — 22 
etel, ot Ag. Cu, sulphides, sélenides, carbides,’ ete}; and those in 
both ‘constituents decompose water (e. g., K- Zn, Na-Bi, Ca*Tt, 
tar no bin compound has been shown to be more noble than its ts nobler 
— but potential measurements are sometimes un ; 
onthe there are compounds both the Wi 
are more noble ‘than ‘hydrogen; and which are yet strongly cbrtoded 
aqueous vapour. Thus CagSb and CuySb crumble into black powders 
in moist air, in which CugSi decays slowly (ohe lump of 20 gm. did 50 in 
4 yess) into silien and unoxidiséd copper. The less noble the active 
component, the more atoms of the inactive component are needed for 
ite protection. Within the temperature ratige in which the atoms 
oscillate about their lattice points, the affinities are electric in ¢ 
otherwise intermediate ‘potentials should be observed. Mage 
kations are easily exchanged, the amons maintain the lattict. Inter- 


within the lattice: 
Dhar. (Zeits. anorg. Chem. 118. pp. 78-80, Aug. 8, 1021 Since the 
‘sinc“in sobution: of Linie increases with the of the 
solution, the p. d. should still further increase in pure water 
no zine ions) or in indifferent electrolytes ; that should hold also 
Mg, Cd, Be, Ni, ete. In the case of copper the p. d. decreases as the diltition 
of: the copper salt; in which the metal is immersed, is increased; im pure 
water the p.d. should hence be a minimum, and that should also to 
Ag, Au, te. Extrapolation of Nernst’s formula would seem 
these arguments, though they are not essential to the theory. The and 
experimental inquiry into these peculiarities was made already in 1913. 
He found that the pd, of Zn, Mg, Al, Fe decreases in pure water and in 
N and KRNO,, contrary to what was stated, whilst Ni and Sn stiow higher 
pid. in water than in these salts In the cases of Sb, Cu, Ag, however, 
extrapolation. of the formula leads to correct values. Peculiarities were 
also observed in the — — sine 


2174. Chemical and Electrochemical — Series Ate: 
Siheides, Aloys of Sb, Ti, Mg... W. dente. (Zeits. atorg. Chem. 118: 

pp. 205-122, Aug. 8, 1021) — According to Tammann contimtuous series 

of mixed crystals should not differ from ‘compounds at temperatures, 
at which there is no exchange of ition in the space lattice, in so far as 
one group of these substurices will behave like the one component and the 
other group like the other This is on the whole confirmed, for silicides of 
Co: Ni, Mn when ‘anodes are in contact with halogen nitrate; and sulphate 
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‘@orresponding alloys Co: Si, Co CoSi, Cosi: CoSig, the higher 
silicides (CoSi and above) behave like silicon, the others like cobalt] at any 
rate as long as the reagents are used cold. Of the mangunese silicides, 
MngSi is attacked, the others are not; the Ni-silicides follow the cobalt 
analogy; but NiSi is attached. Exposed to the air these silicides with 
mare than 0-25 mol Si assumed the hydrogen potential: Alloys und 
compounds of Sb with Cd and Zn and of Bi with II follow Tammahn!s 
rule as to potentials and chemical behaviour: alloys! of PbT1\ behave 
like thallium when they contain 0 to 0-475: mol Pb, and like lead with 
higher Pb contents. Alloys of magnesium with Cu, Pb, Cd, Zn, show: at 
fitst contact with electrolytes the potential of Mg; but they soon assumethe 
lower potential of the more noble metal, and the ‘potential determinations 
are much influenced by the rapidity of conducting the test and the changes 
in the exposed surfaces. Alloys consisting of Cu and CugMg have lower 
ge hough they precipitate thee tro 


2178. The Potential * M. Koithoft. (Zeits. - 
anorg. Chem. 119. pp. 202-212, Nov. 3,,1921.)—The normal silver potential 
of Lewis, en — 0:798, volt (against hydrogen electrode). difſers from 
that of Neumann, — 0 792, and from Wilsmore’s means of various deter- 
minations, 0,771... Lewis worked with a silver nitrate. concentration, of 
N. The author's silver nitrate concentrations, range rom up 
to 0,1 N; he finds e == 07887 volt; solution of , KCl (better 
ammonium or potassium nitrate) is interposed between the silver. 
calomel electrodes. The.,, silver-potential .. itself is not influenced by 
KNQs solution up to 05 N. and very diluted silyer,nitrate.solutions, 
which behaved somewhat erratically, gave correct values in the presence 
of a little potassium nitrate. Details of determinations made with silver- 
colour bromide electrodes are also given; the solubility of AgBr is 
41 10-148 at 1879, traces of alkali sulphate made the Br’ 

Conductivity... G. Trümpler. (Leits. phys. Chem. 99, pp. 9-56, Oct. 28, 
1021.) — The author assumes that the outer valency electrons of metals 

ust also be the conductivity electrons because the metallic conductivi 
W when they are bound in compounds. In the heavy metals, 
which valencies are indistinct, mixed (electrolytic and metallic) conduc- 
tivity is known for some sulphides and oxides, the higher oxide generally 
having the greater conductivity ; here the inner electrons also seem 
to be concerned in the conductivity. The ordinary chemical 5 
do not really accord with our valency notions frequently, and the ammo- 
niates of W. Biltz (Zeits. Elektrochem. 26. p. 347, 1920), like cee 

and, electrolytic conductivities—the distinction is uncertain in,some bad 

conductors—the author makes p.d. measurements on combinations of 
a metal serving as. conductor and a compound of the same or some 
meta} with a metalloid against an aqueous solution in which the two 
components are present as ions and the metalloid may be Prete: : 
the system A, i.e. Pb/PbS/PbNO,(sat.)/Pb, the e.m.f. will be zero, 
PbS be an electrolyte. If PbS be a metallic conductor, no à priori state- 
ment can be made, but the author shows that the e.m.f. should again 
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be 0. In case B (the negative constituent present in the solution as free 
ion): PHS solid/NagS..PbS saturated/Pt,' the character: of the con 
ductivity, metallic or electrolytic, should make a difference in the e. m. f. 
Details are given of experiments made with sulphides (lead, silver, cupric, 
¢uprous, ferrous) in solutions of sodium sulphide and polysulphides, as 

well as with silver bromide; iodide; etc. The reactions may be complex, 
and some accepted solubility data are corrected. ‘The measurements 
render it probable that metallically-conducting solutions will, in a solution, 
in which the negative component occurs as free ion, also assume the 
potential of the metallic component, the normal potential: varying with 
the concentration of the negative component. In pure electrolytes’ the 
potential is independent of the free negative component. ‘There must 
hence be a difference in the structure of the two types. Solid electrolytes 
consist of ions occupying the points of the space lattice. In metallically- 
conducting compounds the bricks must be the atoms or molecules (not 
— hence also in these latter compounds there is absence of 
certain 


2177. 
E. T. Oakes and H. M. Salisbury. (Am. Chem. Soc., J. 44. pp. 948-951, 
May, 1922.) — The proposal has been recently made that the calomel 
electrode be replaced by phthalate solutions as standatd hydrogen 
electrodes. It is found, however, that even the most carefully purified 

solutions exhibit progressive decrease in hydrogen- ion concen- 

when in continued contact with the hydrogen electrode. This 
probably 
a reduction, of the phthalate itself. If such charge is caused by the 
presence of impurities, the latter must act as catalysts in the reduction 


2178. Efe of Hydrogen Pressure on the Elcromotise Fore Be 
W. R. and D. A. Maclnnes. (Am. Chem 

Soc., J. 44. pp. 1021-1032, May, 1922.)— The variation of the e. m. f. of 
the cell Hy | HC1(0-1N)HgC? | Hg at 25° with variation of the pressure ot the 
hydrogen has been investigated for pressures extending to 400 atmos. 
„ 1091 (7916)} gave results in agreement with 


the e.m.f. of the 


cell produced by changing the ftom 1 atmo. to p atmos. ; 
the pressures employed, however, ranged only from 1 to 1-5 atmos.’ The 
most complete ther mod treatment of the experimental data now 
fenderei “available leads to the expression, AE = 0, log 
6.86 „ 10 & 101% “Which” does not, how- 
er, take account ot effects due to the change in volume of che acid 

tion due to the solubility of the hydrogen ; the first term of this 
equation follows from the expression RT/2F, given above, while the second 
and third terms attain a iable magnitude only at comparatively 
high’ pressures. The observed and calculated values ‘of AE differ "by 

unts ‘increasing with the pressure. being respectiwely 0. 0787 and 
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